esp@cenet document view f Page 1 of 1 



OLIGONUCLEOTIDE DERIVATIVE, ITS PRODUCTION SYNTHETIC 
INTERMEDIATE THEREFOR AND USE THEREOF 



Publication number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 
- international: 



- european: 
Application number: 

Priority number(s): 



JP71 12997 
1995-05-02 

TANIMURA HIROSHI; HAYASE YOJI; NAKA 
TATSUHIKO; IWASA SUSUMU 

TAKEDA CHEMICAL INDUSTRIES LTD 

C07H21/00; A61K31/70; A61K31/7088; A61K48/00; 
A61P29/00; A61P31/12; A61P35/00; C07H21/04; 
C07H21/00; A61K31/70; A61K31/7088; A61K48/00; 
A61P29/00; A61P31/00; A61P35/00; (IPC1-7): 
C07H21/04; A61K31/70; A61K48/00; C07H21/00 

JP19940183306 19940804 

JP19940183306 19940804; JP19930196327 19930806 



Report a data error here 



Abstract of JP71 12997 

PURPOSETo obtain the subject novel compound which is useful as an antitumor agent, antiviral agent 
and antiinflammatory agent, because it is excellent in resistance to hydrolytic enzymes, chemical 
stability and cell membrane permeability, and inhibits expression of malignant tumor gene, viral gene or 
the like. CONSTITUTIONS compound having the nucleotide sequence of formula I {B<1>, B<2>, B<3> 
each is nucleic acid residue; X<2> X<3> are OH, SH, a 1 to 5 C alkyl, 1 to 5 C alkoxy, 1 to 5 C 
monoalkylamino, (substituted)aromatic ring; W is H, or a protecting group, when at least one of X<2> 
and X<3> is a (substituted)aromatic ring, and when both of X<2>, X<3> are groups other than 
(substituted)aromatic ring, W is the group of formula II (Y is a saccharide residue and X<1> is a group 
of X<2>, the group of formula III; R<1>, R<2>, R<3> each is H, OH, a halogen, 1 to 5C alkoxy 
(alkyloxy); (n) is 1 to 98}. For example galactose-bonding phosphorothioate oligonucleotide: (GAL)- 
TsGsGsAsGsCsCsAsTsAsGsCsGsAsGsGsC. 
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SHi, Ci- 5 y;u*;i/i£, Ci- 6 z^n^S* c 
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[0 0 2 8] (2) 5£ 
[0 0 2 9] 
Wb3 5] 

B 1 
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W-0 



O R 1 
X 2i-p_ 0 CH 2 CH 2 CN 

O R 2 
^ i 

X s '-P-OCH 2 C H 2 CN 

O R 3 
I 

C PG 

[0 0 3 0] CjS*, W, B l , B 2 , B\ R» % R 2 , 
R>*«k)tfnttai*3H18a*tB»««:^U X" 

r;x si i^nfnoi«:«s^u x 3i tencDi&$Djg 

[0 0 3 1] 
Mfc 3 6] 



O R 1 
X 82 -P = 0 

6- 



rw 

0 R* 
X 3 *-P — 0 

8 



w 

O R a 
C PG 



$»»<h-r^m (1) lEt©*U^>l/*?HIW 

* ( i ) &tt\t*<D&o)w&m. 

(3) Jg (1) JHE«©*U^^^U*^HK*# 

mRtt&z&&?<DmittoMm-cibz>m «> ^e«<& 

(5) ae^sMfflffla*. u> DNA^e^mRN 

i0 A^CBffc^OflJlSiK (ii) ^kmRNA^^imRN 
A^O^y-i is>?<DWU&ft\t (iii) JftftmRN 

A^e^wt^H^<oaR(oai«nr*«» (3) 
\tm (4) JHEWcoae^saisiso. 

(6) SttBSS9l€reil-riBHi:^sae^s r 
c , f p yes, r o s , myb, m y c , er 
b> r e U m o s , a b K r a s , f o s, fe 
s , fms, sis, r a f , ne u43«fctf p 5 3^^» 

esu-riKHtttejtfiwi CAM- 1, ELAM- 
i*j;t^vLAM^6i«s»^6»in*aeTT** 
« (4) mmamsrfttinmm. 

[0 0 3 3] (7) IfiWl CAM— l&eTT&£ 

(8) ft (1) 3HE«<D*U:***U*^FR»# 
(I) *fctt*©*ft*«"r*C4:*»«fr*PTC 
50 AttojtLmKVWIMm. 

[0 0 3 4] CB) TfBOSg (1) (4 7) ^[C 

*t*U^*l/tf (I a) *fctt*C0*, 

(i) «sgg<b^u£u>gga#5' -**o*gts 

fc*V>T U >H/XXtJ^^ Lfc** U rf 5? * U** F 

[0 0 3 5] (2) 5fc 
[0 0 3 6] 
[ft 3 7] 

40 



[0 0 3 2] CSC*, W, B 1 , B 2 , B 3 , R l , R 2 , 
R 8 *5j;^n«^*^lE«Si:^^&^b> X 22 *5£ 

rjfx s2 ^nfnci-5 7;^;n, Ci. 6 7;^*^ 
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?\ B 1 

Q-O-P-O-^O^J 

0 R' 
I 

X<-P=0 




(la) 



X 5 -P=0 



OH R 3 

[0 0 3 7] Q»Y*&ttSC 
[0 0 3 8] 
[ft 3 8] 

Y-O-C H 2 

HC- 
Y-O-t H 2 

[0 0 3 9] T^SnSS^TKU Y^lM^^l, 

XMiOHl, shi, Ci-5 7;i^;H> Ci-57Ji/a 
*~>L Ci - b t / 7 5 / s*fti«»snT 

fnMSS^^t> B J ttnO||DSLl:*V^n 

nfnoHS, shs, Ci- 5 r;v^s> Ci-s7;io 
<, r 1 , R i *±WRM«n-en**jB^ ohs, 

APy>If, Ci-5T>i|/n^->>il/S^^:^Ci-5y;Wn 
*S/7;P*^:**:/g£^U R 2 ten(Dfcl9>MU::*5 

9 8<Z>&&£tk1-o ] T*t)$n«^^U^HEW& 

[0 0 4 0] (3) YT^sn**a»©i»^ ®b& 

(2) SUE«0*U^^W^H«|aMfc 

[0 0 4 1] (4) YT^Sn-&«a«0»^ (i) 

S) #a>/\ny>ij§H\ Ci-io7^;^;i/^n;us, 

-hPl, d-io7JWH, Ci-io7;i/3^>g* 7 
V> L 5 igfi^SMTta^nT ^Tt) «fc l> 7 

& ®Apy>if> Ci-io7^;v*;p*n;vs, ~ 
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bag, Ci-io7;U=^S, Ci-io7Jlo^>g, 7i 

(ii) *g£g (»*u<l^^7-fe^~;i/ 
tt*iia»o*«S) w/\py>if> Ci-io7;i/ 
*;i^;p#x;pS. ^hPl, Ci-io7M;n, c 

T^Tt><£^7~>;i/S, ®APy>If, C1-107JI/* 

-bag, Ci-io7;^;uS, Ci-io 
Tt)J;^7MMl5J:^(3)ia$tiT^Tt><]:^7^ 

y e e»*n<& i fc v> u 4 figfioHftg 

T?fi»*nT^T^J:V^iJ=f«f*fctt (iii) ±fE<£> 
R\ -S-R 8 £fcte-N-R» (5£*. R 7 , R 8 *3<fc 

a? tXR 9 «-€-n^nB«isnTViTfe«t^ft:**s^ 
To ) TB«dnfcy»j3">Hssw#"r**» (2) m 

(5) 7->;H^Ci-io7;i/^;^;^n;ws, 7x- 

(4) «E«0*iJ=fX^U*^H*Wlft. 

(6) 7^*;V«^Ci-jo7^;vaiT*-5* (4) 31 

(7) 7^yS^-NR 4 R 6 G£*, R'^XXSR 

5 is, ^n^n (i) do Apy>if, 

^? Ci-io7;i/^^;v#-;ws> - hps, Ci-io7;^ 

*#&«*»**&a«n* 1 fc^L 5fl6JK0>B«ST 
B«StlT^Tt>cfc^7->;U»*fctt (iii) AP^> 

Ci-to7;w^;v^;i/#-;n, r:hPS, Ci-io 
?)V*)vm. ci-io7;p3*->a, 7x^«*±»t 

^STBSl^nT^T ! bck^7^JH^*r. ) 
$tl^75/St^ (4) JSIEKo^Urf^^l/^- 

40 (8) *«»*t5R»7;UH-X, 5£S*S^h-X, 6 
K«7^F-X*rc«6^«9y h-XT^^i (3) £ 
fclifB (4) *83«O^U^^lx^HRW» 0 
(9) 5M«7;^P— X39SU#-X, 7^tfy-x, * 
^P-X^fcttU+V-mO, 5R^1 — 

#7d-x, 7^hP-x, ^wn— v>y— 

#-xtfci^^h-xT^^ (8) maR<D*m 

50 ^^UtfHm 
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(1 0) :*g I — X, a. a-bW\a- 
^3->;i/^^i — x> ^ya-x, y> 

^7/-x* -f vu^/-xsi, g^/-xs, 

X*— X, X^D-X, tf^JlO-X, 1, 6-^^ 

W3y;^>-h-;k ^S^gtf*— X* -fxntf 
t-xg, gn#-x, -sMUh-x, -fvv;phhu* 
-X, j*gtf;f-X* ^^-tf^n-x, WXh- 
X, x;WP-X^ 6-a-#^ hzs)\,Xy? h — 10 
X, n-xtf*- X> T^ya-X, ^l/^h-X, !V 

-x, ^g^n-x, -*>7fc?*--x* untf^*- 
X> U3b'Jt-X, V7Ht-X, XhnA^htr^* 
-X, $*¥^>KK*-Z. tHDhUt-X, 
xh^*- X*5<£tfiS- 1, 3^>D:*Uzf^6j£*© 
^£&fcm*fcCDT&*lfl (3) 3i£*:teSfS (4) 3lE 

(id ^u^yHM^ **a*&tt*g^»© 

N-R fl (SC*. r 7 , R 8 &£tfRM«n^nB&£ti 
T^^T'b^t^ftzKSsas^-r. ) -cBiasnfcfcoT 

(3) qtSfcttlB (4) 3HB«<D*g=f^^U* 
(1 2) R 7 , R*&£ZfR'i)\ tn^ti (i) Any 

Ci - io r;v3+s/*^&«*ip^63itfns 1 5 

&> (ii) Aay>If, d-mT^MM-^ 

cfc^C2^7;^M, (iii) Aoy^IK^ Ci-io 
7;i/^;v^^n;i/S> - h nS*5£tf Ci - 1 0 7)Vn*r 

T?B»$nTViTfe«fc^C2-4 7;i/*^S, (iv) A 

py>JS-7\ Ci-io7;u*;i'*;w#n;p», -hal, 

TWUCa- 12 7U-Jl/S> (v) ADy>I 

C J -io7;V^U^JU^;i'^ ^hDS, Ci-io7 40 

;i/*;v**J:rxciMo7;v3*^s^ej«**^ i &a« 

ft £ 1 & V > b 5 iigOlMTi^^ tlX t) £ ^ 

Cr-uT^MT*^ (in 3HE«o^g^ 
d3) y y 3 -> H««**n - t^f h, 

hv'H, n-^^^;^v>yvh\ x^7g;v^g 
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b->h\ Xf7UJW7>;yb\ 7x-JW3i/ 

(4) ^f5«cD^Urfx^k^KS^o 

(14) Q^YTfeoT, YTS$n*«aao»*«, 
*KS# c i - 1 o T)V*)Vii )V#~)Vg>, v x ~ 
-jps*fc«Ci-2o 7;^;i/STBm^nTViTt>ck^ 

*g=/»*fcw:yg3^F»w*Tr*** 

(2) 3BE«©^g=f^^U^KSIWfr. 

(15) ^»^^^^h-X, V>/-X, #7* h 
»$>*fctty;iotf5;/T*MII (14) ^IB^co^ 
g^^U^HRWff. 

(i 6) *g^«*«^gif*-x, y>^*if*-x* 
fd^VT^h hg*-X"C*^fB (14) 3BE«a>^ 

(17) y 'J 3 y H«*Mn - t^f^ ^3 y b\ 
n - * ^ ^ 3 H * 1t tt 7 x y ;io ~> H 

T&SSg (14) 3HE*0*g=f^^W*^H«*#. 

(1 8) *iS^IftSnt^Tfe<tVi75 /IT! tt 

$n^«8»^ Ci- 6 7^^^-;vs^^«7 
x 2 - 7 ^ J «a<B&£ ft r v>r *> 

jc^^U^t^ >£^te#^ ht*-^ >T&^m (4) 

(19) Q^YT^ot, YT^$ft5*S3ig<E>tStft, 
x=;w*;k#r:jH6TB»snTVir'b«fcV^g kf*- 

x, y^^-tf^-— x*fc«-f yvjpb hg^-— x, ® 

ifc«7irMJ^yh\ ®Ci-io7;P^^;W*- 

)vm £ « v x j^^jut? bs nx ^ x h 
v^;un*5>*fctt^^^MJ-5>T**» (2) « 
E«0)^ g rfx ^ UaW H^#*o 
(2 0) Q#YT&oT> YTSsn*iaio«^« 
5^h-x, T>y-x, ^gif^-x, y>^*tf:t 
-x, -f yvjn- h g^-— x, n-^^f;W3y 

n-t^fJW^3yH, 7 xn;i^;i/3 
H, 7^f^^7 hit^>, N-^>*/<;^^^ hV$>* 

*^>m (2) 3»E««)5rg=f>c^w*^H«»*k. 

(2 1) Q*«SC 
[0 0 4 2] 
[ft 3 9] 

Y-O-C H 2 

H r 

Y-0-CH 2 

[0 0 4 3] Tfe^T, Y-cs$n*nai8ow»i 

jgT^^m (2) 3BE«©*g^^U*^H»»». 
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(2 2) &mm&is? h-X, TW-X, 

xt$i^ (2 1) m&moxvixzuxrFmm 

(2 3) «K«8rt^ k#t#>f>-9-f;k ^7 
x>-9--r;k 7r->-9- f;k &5is)V-l- 
-f ;k l -^Ufc^tfv-hvv- i -- f jk&>& 

ffi5»*^i«nfc , b©T»si (2) «-ss (22) 

(2 4) X'WOHi, ®SHS, ®Ci- 5 7W 
g, ©Ci^TJUn^S/S, ©Cst/T^W^/ 10 

* 1 ft H L 5 fflggl OtMTltt $ tlX ^X fc£ V> C 

yx^a, C2- 6 7;^;n> c 5 - 6 y^D7J^ 
a, c 5 -t^^d7;^;vi, Ct.h79;vw& 
Ci-i4 7U— JWi, Ci- 6 7;Pn^^S, Cj-h7U- 
Ci- 6 7;i^;i/#;ktfx;i/S, Ci-h7U 
-;v-:*;;p#x;],g, c i- 6 7;k*/-f c 20 
6 -h7'J -;p-#;p#x;1/^ v-a, ~>^a, 

^/-Ci-4 7M;^^/w;n, n. n-sj-c 

>>- &tt\z b u - Ci - 4 r)v^r)vm> **v 

#*^a«n* i ft v> l s mm&vwm&xm&znx 
v>Tt>«fc usance KaiR^jitfsBitKwe** 

S^^lBtiS iftv*U4«SflW>'vrnl§HF£ l ftv> a? 
L 1 2 i8a©K*K?S*frr* 5 ft V> b 1 3 fi<D* 

SSSssit&d, x^j:r;x 6 ^nfnoHS> sh 
^/7MJi'75;i^^ (2) m->m (23) h 

(2 5) C 6 -ti7'JHl/S^7i^SJfcUt7^ 

s^eitfns iftViL/4j@eso^n®^t ift^ 

b 1 2 ffl««©«3WR : P£*»?- * 5 ft V> L 1 3 10* 
***Sl#2-*fctt3-^XX;k 2-$ttt3-7 40 
■j;k 2-*fctt3-bfDUJk 2-, 3 -£&tt4 - 

tru^K 2-, 4-*fc»a5-*4 t **/u;k 2-, 

4- *fctt5-* L 7yUJk 3-, 4~S^«5-b!^ 
VTU;k 2-, 4-*fctt5-^3^/U;K 3-, 4 
-*&14 5-- f V*Wy»J;k 3-, 4-£&te5- 
-fV^TVUJk 3-£fctt5-(l. 2, 4-**tf5* 
7*/U;U), l,3,4-tW77>Jik 3-£fcte 

5 - ( 1 , 2, 4 -?-7i>7WM* 1.3. 4-^7^7 
*/»JJk 4-*&tt5-(l, 2, 3-f7y7^'J;W, 

1. 2. 5 -^7S*7V'JJk 1, 2. 3- hU 7*/'J;k 50 



^§8^7- 1 1 2 9 9 7 

l,2,4-MJ77U;k lH-SfclJ2H-fh7y 
iJJk 3-*fctt4-b!U^;k 
2-. 4-£fcte5-hrU^x;k N-fr>H-2 

4-^fett5-t?U5y^k ^s«/wfcyx/k 
qE;M*Ux;k **V-f5^yr:;k y^VMJ7y 
x;k bfnUvXjk fcWJ>*x;k fc!^x;k 

1.4-***^— Jk 1, 4 -^7v-Jk 
1,3-^T^Xjk h!^7y-;k hU7y--lk :* 
*VhU7^;k 3-Sfctt4-euyy^k tf^ 
>>x;k N-^->H-3-*/t«4-fcfU^>?x;k 
^>*/7U;k ^>y^77 , jjk ^>»/***yu 

Jk ^h^/n [1,5-bD e'J^y^Jk HJ7V 

□ C4,5-b] tru^xjk ^>\Af5*vu;k 
u;k <y*7'j;k y>yu^Jk 7* 9$*= 
;k *t7U=;k *y*»u=;k <>H'Jy-;k 
+yu^ i,8-t7fjy-;k :/yx;k :/ 

T-»J5>XJk y^>77 7^ik #;W^/'j;k 7£*U 
>?XJk 7xt>h'Jy^Jk ^D7rjk 
-9-v-Jk 7xt^-ik 7x7f7y-Mfctt7x 
y^^x;UT^^>m (2 4) fflB«0*'J^*l/* 

^FRa*#„ 

(2 6) X'TOHS, SHg, Ci.*7)V*)V&. C 

i- 6 t;u3^>*, Ci- 6 ^/7;i/*;kr*/a, &it\* 

iz;«6*tft7f ;vi^5^**>6»in* 1 ft 

1 5 <®ggco®&aT@& $ nx v> x h J; xx 
a-c&o, x < &*zfx'tift j tti j etiOH&* sum, c 
,. S 7KM, Ci- 5 r;p=i^r'>s, Ci- 5 ^/7M 

»7i~ /S^&SJg (2) *-SS (2 3) «E«0*U 
=f*£U*^FRiSM*s, 
(2 7) X'^OHS, SHI, x^;i/S, 
^□hf;H, , 7 x — (o, m, p) -T^3^ 
v7xn;PS, (o, m, p) -7JV^7x-M, 
* h^^*«J:tKxh*i/*^&ft^»^6aKnfc*> 

corafeo, x^ir;x 6 OTnfnoHi, shi, ^ 
*v**^ft**^&a«nfct)©-c»*» (2) 

S (2 3) 9IEtto^U=f>c^U^HR9ff. 
(2 8) x'TOhs, shi, x^;us, 

^obT;l/S, 7x^M, (o, m, p) -Ci-io7;U 
n^rv7x^;H, (o, m, p) -Ci -10 7^4^:7 
xZM, ^ h^yg^i^Xh^yS^^ft^P^ 

atfnfcfctf>T&D, x^j:r;x 5 wnfnoHi, 

SHi, ^^;VS, x^PS, ^Dfcf;ps, >c h^>-S 

fecfct;x h*'>s^6ft^s^e>atfn/tt)«>-e*5^ 

(2) m-m (2 3) ffllE«^Urf>c^u*^HR* 

(2 9) X'MHS, SHS, ^^;PS^Ac«7xX 
JUT^O, X 4 ^J:UfX fi ^nfnOHS, SHi, 
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*^)im-v&z>m (2) m-m (23) jhe«(d*u^ 

(3 0) R 1 , R a 43<tl/R 5 7&t^ni5n*^IS^ OH 

fct><7>-e<&SS& (2) ~m (2 9) U:*^ 

(3 1) R l , R J fe<fctfR ! *t**SfT?»5» (2) 
JH-ffl (2 9) ^IBRcO^U^pC^U^KR**. 
(3 2) n^ti-3 8©I»TWS (2) 3|~Sfl (3 J0 

i) mBmn*v3x9i'**}*mm». 

(3 3) C A TT^ 5? ^ 1/ Kfi^J^ t§ 
IS (2) J£t-SS (3 2) JBK«CD*U:fS*W*^FR 

(34) it 
[0 0 4 4] 
Hb4 0] 

Y-O-P-O-* 'i^^Hf Ka, 
[0 0 4 5] CS*. Yte«g^g£^U X 1 teOH 

S, Shi, Ci- 6 r;p*;vs, Ci- 5 7^^^i> c 
i ~m&m^ : 3 1 &&zmm*n : 3 4*^i«n§ 

^^U^^HBB^J^^To ) T^n^i (2) 

(3 5) YT*sns»a»o8^7^h-x, ^> 

MJ*-X, n-*^;i^;H3^K, n-*#*-;i^ 30 



X 11 
II 

Q-O-P— 



0 CH 2 CH 2 C 



0 

X 4l =P-0 

I 
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SHI, ^?;HS^H7xzMT*sa (3 4) a 

(36) 

[0 0 4 6] 

Hfc4 1] 

Y-0-CH z O 
I II 

HC-0-P-0-* V * u*+ K a 2 
Y-Q-tH 2 X 1 



[0 0 4 7] Yte«S^g&7*U X'«OH 

SHI, Qx-*7)V*)Vm. C»- 8 7^*'>S» C 

i - 6 7jmf;1'73 yi$fciM*snr^Tt) 
i ~m#mn : 3 1 *£tjqe9Hre : 3 4*>fcs«n* 

S*^*^KE#J£*vr. ] T^$n^>m (2) «8B«R 
O:* U zf * * FR3M*. 

(37) YT*$n6«aioww7^h-^ ^> 

;-X^fc«^3-XT?»D, X'^OHS, SH 
S> ^f;«Sfett7xzJHfc*i (3 6) JBE«0 

(3 8) *VzfX9U* : ?\*iLi&£.tf*V*X9\'* 
H a:^ E*U#*» : 1 > E^J#^ : 3 1 ttUmm 
3 4tg$n^t)OTS^S (3 4) ^-35 (3 

7) m&M<o*vzix9utt)?vim#. 

(3 9) *y:**#l^^F«¥##7>^fe>X • * 
U^^l/*?KiW#T**» (1) SIMS (3 8) 

(40) u#v-A-cfijssnT^*ct€:«ai:-ra 
s (i) (3 9) aBto*«j^fi/*fK« 

[0 0 48] (4 1) 5C 
[0 0 4 9] 
Wb4 2] 



R 1 

C H,C H 2 C N 



O R a 
I 

= P- 



icH 2 CH 2 CN 



0 R=> 
C PG 
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[0 0 5 0] C5£*. Q, B 1 , B*, B s , R 1 » R a , 

R^^tfntess (2) m&mtmM&&7KL, x 1 *, 

X< l £<fctfX 6l te^n^nO£fcteS£^U X 8i «n 
(Dm K) jI L \Z *5 V> x^n^f niij- & te&ft ^> T V> T t> * 

o 
tl 

Q-O-P 0 

X 12 



B 1 
O R l 

x 42 -p=o 

I 

o- 
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[0 0 5 1] 
Wb4 3] 



O R 3 
C P G 



[0 0 5 2] CS*. Q* B 1 , B 2 , B 3 , R 1 , R 2 , 
R':fe£tfntem (2) ^|B® £: ^IcS^^ U X 12 , 

x 4 2 *5<fctfx 52 te^n^n Ci - s c. - 5 

c, - s y 7;^;i^7 5 y i^fciiisft ^ n 

T^TfcckV^g^a^U X*M*nco*lD>gW;::fc 
^Cth^^fT^^ (2) ^I2«O^Urf^^W^ 

(4 2) m (i) m-n (4 o) ^iB«co^m^o^ 

(43) m&mm, ^■ijv^m^rzimm^^&c 
?mwtuzm&;T<D&$iwm#\*v$>z>m (42) m& 

(4 4) 3B£7*fg3!#P«7^ (1) DNA^^UmR 
N As\<Dfe^<D&\ffl* (ii) ^l/mRNA^eMmR 
NA^(D*7 : 7'(i'>tf<DfflM&fc\Z (iii) «HmR 
NA^^^>/^^K^^|RC0^©JT^^^ (4 2) m 
Zfttem (4 3) ^iE^Mfc^^WNo 40 

(4 5) i^ttji36^?i^^c-rjHiat^^ja^^s r 

c , f ps, yes, ros, myb, myc> er 
b, r e 1 , mo s , ab 1, ras, f os, fe 
s, fms, sis, raf, n e u *5ctt/p 5 3 ^6 

#jBC-ri»Ht»:*3ieWl CAM- 1, ELAM- 50 



1 *5<fctfV L AM** 6Itfn5»fifT»5 
ffi (4 3) ^E«CDitg^583Sfil*tJja. 
(4 6) itfe^rt* I CAM- 13KrPr**» (4 2) 

(4 7) m (i) a-s (4 0) flnEfjoif^rn*^* 
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[0 0 5 7] YteS&Sg^To ) rsisns 
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[0 0 5 8] 
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Y-0-CH a OH 
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(3) ^ISttOD^U^^U^HR^flc- 

(5) YTSSn5B39i©«^ (i) OfiF* 
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n-€ r nfia$nTv^T'bJkvi«fc**»*^"r. ) tb 
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#~X£fcte*;tf h~XT&*?g (6) 3HE«©*U^ 
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n->h\ 7f7'JM7^hyH> Xf7U;^>y-> 
h\ 7t7'JJW^U3'>H, Xr7U;^t^7^ 
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( 5 ) 3ffiH«<D* U rf X * U*^ F«*#. 

(12) *®StftB&$ttTVvrfc<};l>7Sy > &TB& 
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(15) *U=f»^>Jlfaf-X, y>^^*lf^-X* 
fctt*f V^h h'Jt-XT*^ (1 3) ^§H«0^ 
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T^SI (1 3) ^Eao^U^^U^FR^flc. 
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x, y>^^tf^- X*^:«< VV^h hU^- X, (3) 

*fctt7x-;W3yH, ® C i - 1 o 7)V*r)Vl3 

v^un-tt^ >^rc^^^^ hit^ >T^^>m (i) m 

E«©^-U ^X ^ 

(is) w^*rs^*fc«* 

[0 0 6 8] 
50 [ft 5 1 ] 
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(22) x^j;t;x 7 wn^n(3)OHi, @shs, 
;7M^7s;i, ®Aoy>»f, Ct-io7;i/^;u 

*)),tf-)V&. OHM. rhDl, Ci-ioT;WVS, 
C 1 - 1 0 7 )V 3 * ->S> 7 x Tpjr 7 ?-Mtfr 5 

jfc**a>ea«n* 1 5«ME©«aaiT«iiia 
*JMfc c 2 - 9 7J^;« t C2-6 7;v+^S, c 

s .r>^D7MM, Cs-t'>^07J^;H, C 

7 -n77M;n, c..m7U-;«, Ci- 6 7^^ 

C 6 -H7U-M+yl, C l -6 7MM;W 

C6-h7'J-;^W->ih, Ci- 6 7Jk*7/ 40 
*;m^>;i^ c,-*7Jk3:^-#;i/#-;!^ 
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€y-X«yCi-4 7J^7^;i, OHS^i 
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U;k 2-£&tt3-fc:D'J;k 2-, 3-£ifcte4- 
fcfUv^k 2-, 4-*fc»4 5-**»*/U;k 2-, 

4- S£tt5-3 L 7yU;k 3-, 4-£fcte5-t^ 
yjJk 2-, 4-*fc«5— f5^l/U;k 3 4 
-SfcttS-^fy^^/UJk 3-, 4-^fc«5- 
-fV^rVLUk 3-£fcte5-(l, 2, 4-^if^ 
7*/U;W» 1. 3. 4-**»5?7VU;k 3-£fcte 

5- (l,2,4-^7^7^UJP), l,3,4-^7>>7 
*/UJk 4-*fctt5 - (1, 2, 3 -?7^77'JJW, 
1,2, 5-^7^7V/U;k 1,2, 3-MJ7'/UJk 
1, 2, 4- MJ7»/UJk lH-*fctt2H-fh7V 
UJk 3-£fcte4-fcTU vJk 
2-, 4-^fctt5-trU5^-;k N-^v-F-2 

4-£&«5-b!LU^-;k ^*^;kfc'J-;k 

q&^*u=;k **y-rs^-;k ^vmj7^ 
-;k t!DU^K t^us^k tr^n;k ^**tr 
?-;k l, 4 v:z;k i,4-^7v>~;k 
1, 3-^7y-;K e^7v-;k MJ7y-;k * 

*vhU7^-;K 3-*&tt4-fc;>j^;k tr^ 
>>-;k n - F - 3 - * fctt 4 - £ u yy^ik 
^>77U;k t>!/f77u^ ^>y***yu 

;k fh77D (1,5-bD KU^-;k HJ7V 
n [4,5-b] fcfU^-Jk ^>\Z-T5^/U;k 
*yy;k -fy*yu;k '»y'Jn;k y*^*?— 
;k *^-yu-;k 4v*tfU-Jk ohu^k 

^/'Jy^k 1 , 8 -^^Ui^-Jk ^U-;k y 

ru^- Jk ^>777^;k *jkrtyy;k 7^u 
>*:zjk 7xt> F U vn;k ^pv^jk ^>y** 
It^-Jk 7xty-JK 7i/f7y-;^fctt7i 
/**^;P-C*-6» (2 2) 3HE*©*U=fS*l'* 
^F«PMfc. 

(2 4) X«*J;tfX 7 ^nfnOHa» SHS, c 

«.i7;w^i, Ci- 5 7;H3^vS, Ci- 5 ^/7^ 
;i/7^/^> ^^f^ay^f, Ci-io7^;p*;u 
OHS, nhoS, d-io7MJ^ c 
i - 1 o 7^n**>», 7xzM*J:t;t7^S^ 

T^Tfe^V^x^ST*** (1) (2 3) 

(25) x 6 ^,fct;x^^nfnoH& shs> 

yabf;ws, , ^x-;us> (o, 

m, p) -7)VzHris7x.~)V&. (o, m, p) -7 
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z>®ft*>miinfzb<DT?&z>m d) m~~m (23) ^ 

(26) x 6 *5^cxx 7 ^n^noH^ shs. 
x^;us, 7uV)\,m. 7xzm, (o, m, 
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(23) ^esso* u 3* z u*^ mm fa 

(2 7) x^jc^x^^n^noHi, SHS, 10 
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(2 8) R l , R 2 *3cti;R 3 ^n^n7K^II^ OH 
fc<fc<Z>-C&£fg (1) JS-SS (2 7) SE«Ot'J^ 

(29) r 1 , R*&&zfR*&*mm?"v&z>m d) 

JE-SI (2 7) J«IB«l<O^U=f5C^U^H««#. 

(30) nan -3 8<z>&gre&*SS (1) (2 a? 

(3 1) 5* 
[0 0 7 2] 
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OH R 3 

[0 0 7 3] Cj£*> WH**IfJfe«(SSS*^ 
Tfc£<* XMiOHl, SHI, C.-b7;WH, c 

t - 5 *^s. c 1 - 6 * y 5 y BS&tets 

*3nTV»Tt>J;V>55r*3RB£^U R 1 , R 2 *5<£tfR 

Ms^n-en**^. ohs, /\Dy>Hf, Ci-s7 

&ftoTV>Tt>£<, n \t 1 - 9 8 <D&fo*7sk~to ) T 

^sn^^^w^^HE^j^wr*^ (i) mm$6L<D 
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(3 2) St 
[0 0 74] 
Kb 5 4] 
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OH R* 



[0 0 7 5] CSC*. Wtt**«^*&tt«H*&^ 
U B 1 , B 21 „ B 22 :fc<fctfBM;^n^n&®^B£^ 

fcoTV>Tt>£<* X 8 teOH», SHI, Cx-s7)l* 

*fcttB»$nr^-ct><t^3f*aa*^u r 1 , r 2 
*j;^RM*-tn-fn**iRT, ohi, Aay>B 

^ Ci-s 7^3 ^>B£fcteC i - 5 7)V^^r^y)V^r)V 
sM^BfcasU R 2 «n(O<*0iiUlC^^T-en-?n 

(1) JBE«o*U=f^^U5r^-H«Wff*fctt-t© 

(33) b 1 , B 2 &±zfB*'cm2nz>mmn3 i &* t 
>- 9 i — r;u, ^a>- 1 — r;u 

(3 1) J9|»fe«S (3 2) fl|E«0*U^ 
(3 4) X 8 ^0OHS, ©SHI, <3)Ci- 6 7;v^;u 

B, ®Ci- 6 7^n^rv-s, ©Ci-^yy^w^y 
B, ©ad^jbfp, Ci-io7;i/^;v^;u^x;i/S, o 
hi, -hos, Ci-iot;^;h, Ci-ioT;P3^-> 

1 75: v> u 5 ae*©eas"ce»$ nr^r t> & n c 

B* C 6 -?y^D7^-;H, Cr-n7 7;^S, 
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c 8 -n7U-;n, Ci- B r;i/3^->s, C6.m7U- 
t;-Ctn 7;v*;w*;w\^-r^i, n,n-v>-c 

e>Mtfn& i &v>l 4fl@g<£^njj^£^^ 

^fc^TT* 5fcV>Ll 3M<Z>^#«3S5r?&£!f§ (3 
1) m&rctem (3 2) ^IB^CD^U^^k^FR 

(3 5) Ce. n 7 U -M^7 xZMtfcfit 7^ 

L 1 2 P^&<D^lIC^£^rr 5 5^113 ftO* a? 
§«*SBa*2-£&te3-^xn;k 2-£&te3-:7 
UJP, 2-*fctt3-fcfny;k 2-, 3-£fctt4- 
bf«JS?;k 2-, 4-|^5-W/'Jik 2-, 

4- tfctt5-f77U^ 3-, 4 -££:te5 - tf^ 

*/UJk 2-, 4-*fctt5— f s^r/u;^ 3-, 4 

-*&B5--fV#WJM 3-. 4-£Zite5- 
<V^7!/U;k 3-*fctt5-(l, 2, 4-*^^ 
7V/LUI/), 1. 3, 4-3Mrtf5>y i / l JJk 3-*fett 

5- (l,2 l 4-W7»/U;W, 1.3.4-W7 

\/u;k 4-*fett5-(i, 2. s-^T^yr/ujw, 

1,2. 5-f7y77U;k 1.2. 3-hU7*/U;k 
1, 2, 4- h«J7*/U;k lH-*fcli2H-fh77 

u;k n-^+^h-2-, 3-*&tt4-ey^;p, 

2-, 4-£ifcte5 -fcf «J^vX;k 

tWJ^, ^y^S^rJk y^Vh'J7y 
x;k fcfnUv~;k kf^Uvx;k hf^n;k ^tf 
7-;k 1 . 4 -:**-9*v^;k 1 , 4 -^7^x:;k 
l,3-^7^> h!^7^— ;k h'J7x-;k * 

*vhU7>>~;k 3-*^«4-bru^njk tf^ 4? 

>? - Jk N - H - 3 - Sfcfct 4 - M U 

^>V/7U;k ^>!/^7*/U;k -^>V/***!/U 
;k Th77D [1,5-b] tf'jy^-Jk MJ7^ 

a C4,5-b) tru^v^;k ^>\at 5^i/u;k 
^/ i j;k -fv*/u;k un;k ^^^e^n 

;k ^^VU-;k ^/^-y-U-Jk OH'Jy^K 
+ yjy^k 1. 8-t7fU^M yU—Jk 7 

^y-Jk 7ity-ik 7x/^7^$feli7x 50 
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y*-tf-^n;kr&*Sg (3 4) *E«a>*U =f3«^u* 

(3 6) X 8 WOHl, ©SHS, ®Ci-s7JWk 

S, ^fe[i©ADy>s^ Ci-io7;u*;kfc;M*x;u 

S, OHi, - has, Ci-io7^;US, Ci.107^ 

a tf i & n u 5 ffigaws&s-c®« £ nr t> 

i^7x^iT*SS (3 1) ^-SS (3 5) «I2« 

(3 7) X 8 ^OHS, SHI, *^)Vm. X^JH, 
^ntrjUS, , 7xr:M, (o. m, p) -7)Vzx* 
y7i-M, (o, m, p) -7W7xzM, 

<2T&*!f5 (3 1) Si-Si (3 5) *E*©*-U =fS* 

(3 8) X J *tOHS> shi, x^;ps, 
ynt:;uS, :7xx;vs, (o, m, p) -d-io7;W 
3^y7x^M, (o, m, p) - Ci-ioT )V*)Vy 

ltfnfct>OTft5* (3 1) 3f~» (3 5) ^fS«<7> 

(3 9) X'^OHI, SHI, ^^i*fc»7xx 
;«T*5iS (3 1) Jl-m (3 5) TO«©*U=f^ 

(4 0) R>, R^^^R^^tl-en/KgRH^ OH 

fcfc<DTife*SS (3 1) 3t~g§ (3 9) JBE«©*U=f 
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(4 3) nrtU-2 8 (3 1) «~g§ 

(4 1) 3B«B«tO^Tn^O*»Jzf^^U^HR» 

(44) n**4-3 8£>&gr?a&9, n-l(Z)J$0iEU 
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lf@(0X 8 ^7xX;HT^^ (3 2) ^12^0^ 
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[0 0 7 6] 
Hfc 5 5] 
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(47) YT*sn**aao«^^uif*-x, y> 

*fg (4 5) fflE«©*U3f>t^l/*^H»*ff. 

(48) SC 
[0 0 7 8] 

X M 
II 

Q-O-P- 
i 



10 



20 



Y-O-CH: O 
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b, r e 1 , m o s , a b 1 , r a s » f os, fe 
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>\Af h\ l-O-n-^^-2. 3.4-0- h "J ^ 

>y-f /l^* jf^a > h\ h-7xc;h, 3,4-0- h y 
^> % /-f ;u$oio > h\ i ( 3, 4-0- h y ^>i/-f ;k 2-n- 
jmt^* bi^x La^-o-hur-fe^.z-H 

-T-fe3Mktf^* htfSX 1, 3,4-0- hUT-t^k 2-N- 
7tt)V#)V^5. X 1. 3,4-0- hVO^MM 2-N- 
hy 7;M"D71z^;k#5* hit^X l. 3.4-0- hU^ 
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[0 0 8 9] 
[ft 6 1] 
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[0090] hc«k Yttttas*w-r. J "CiS^n* 20 
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[ft6 2] 

Y-0-CH 2 
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[0093] co- 2] -rmom o> «~sb (7) a 
(i) a, 

[0 0 9 4] 
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*i — vw-x, *yif*-* % y>5 t *tf*- 
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(3) QtfYT&D, Y^$n5lMWl ( 2,3 f 
4-0-rh77tfM7^ h— X, 1. 2, 3,4- 0-t- h 7 
7 -fe^l/V > J -X, l-0-n-*# ^;t,-2, 3. 4-0- h U ^ 
>7-fi^J^y 1-Q-n-* 2^)1-2, 3,4-0- h 

> »/-f h . 1-0- v x ~;i/-2, 3, 4-0- h y 

^>*Af > h\ 1, 3, 4-0- h o^>v-f )V, 2-n- 

;Wtf 7* h-9"5>, 1,3, 4-0- MJT-fe 3MK2-N 
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Y-O-CHj 

[0 0 9 93 Y»8»S«r^T. ) ^2*1* 
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^75/STfi8l$nWfiSH w$7aygt 

tf75yi^±eoR 4 *&ii (^cfcrw R 5 T?g^$n 

;u^;i/n^5>, 3-75;-3-rt*>'^3- 
X, i^D^X ^^+h^>B, 4^^^>C ^n-tf 
^A71f^ >, 7^/*^>^D>K, ^7^*9-5 
>»tWSLV>. A#Mfctt, «^tfCi-6 7;V*;V 
*;W#x;PS, 7 i-j^j^nj^ £ T 2 - 7 ^ y 

Wnit^X N- 

7*^^3*5 >, N-^>v-r;py;v3-9-5>, 

U#-X» 7^tf/-X^af) > 6^«7^H-X (M 

y;W3— x, t>/-x, ^^^h-x^:^) ft 

tiTit w^Ltfci-io7;v^;^^#x;vs 
tf, ^JU^;k 7ir^;k i^^J^-Mt'oc 
t-6 7^;^;v^;H) , 7x^;^Wr.M^ 
e<D7>';i/S^Ci.2o7;^;vs *^Jk x 

^;k n-^Dtf;k i-^DtTjk n-^;k n- 
^>^;k n-^^->;P, n-^^ik n-^-^^V 
ftif) ftdf«««F*b^. « (I) ^OYCO^igSaiUT 

\t, mftfti \z «*»S^ c i - 6 7^*;!/* ;W-i«T 
^$nrv^T^cfc^6^7;i/H-xft^^jr« : ^ 
uv^o •fcOAffWJctt. ey*_tf#^h--x, v>y- 

X, 1,2, 3,4-0-^ h^7-fe^;^7^ h-X, 1,2,3,4 
-0-rh77tf;K>y-X, ^;W31^^X N-7 
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-x, y>^^u=f|g^ tfvyy-x, yuy^a 
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X, V^fcf^-X* XhDA>Mft-X, 

tf^--X, tHDhiJt~X, ^>^h^^-X, 0 

fe, ^jA^y>^^tf^-x, yutf:t-x, -rw;u 
a, m&2nx^x*&^7$/&fc£&m^*>nz>. 

— R 7 > -S-R 8 , -N-R 9 (5S4 J > R\ R*&<kZf 

r 9 tt-en^nsa^nr^T'bi^Kfb^s^^ 
•r. ) te^m^n*. r 7 , R 8 *;<fcr;R 9 T^$n 
-5 ® & $ *rc v>t t> <£ ^mt*%&<Dfcik*m& t u t 

stint eu^tfc i-so (#j*_tf> y^ 
;k x^;k n-^ntr;k i -:/nt:jk n-^ 
;k n-'O^Jk n -A^i^k n-A.^^k n - 

**^Jk x^yu;i^£) , mzc .- 2 o7W;« 

y^;k x^;k n-:/ntf;k i-^nbf 
;k n-^;k n -^>^;k n-^\^->;k n -a 

^;k n-**9Mk X^TUJ^if) fc£*t#£b 
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gfc £ cd c 6 - 1 2 r u -^Sfc ^ens, 7 ^;k* 
-)\,&&&zf7A*-)\,m<DW&mti,x\*. m^^\ 

ny>If (fl)*J£, 7)V*u. ^dd, r/cn&, 3- 

$;k T*fe^;k x^V^tfxjkfci:) , zhDS, 
Ci-H7J^^yS yh^'X Xh + y^ 

£?) ft^^^n*, mmm<omrmi% iu^vsm 

(^JA«, ^;u^a, ^op, -fu^ 3— H 

;k 7ir^;k x^;v*;w*x;^^) , -hai, c 
i-io7M;vi (0yA«> y^;k x^;v^<i:) , c 

K« »*U<ttl«:^b3flfiaCT»*. R 7 , R 8 *5^ 
y^jk x^;k n~ynt!;k i-ynt!;k n-^ 

^;k n -^>^;k n-^^^l/, n-^Wk n 
-^•^^k Xf7'JMO , Ce-iaTU-JVS (« 

^^^;k7>y>-H> n-t^fJWy'^yH, n 

Xf7UMU3->H, Xf7UM7^ h v 
h\ Xf7'JJK>yyH, Xf7U;W^'Jny 
h\ Xf7U;i/f^7^byH> Xf7UJW7> 
y->H, 7i-JV^yH, 7xrM7^hvF> 

t>, YT«Sns«aSOtttl/TH fl^tfGa 1 
(^^^ h-X) , Man (T>y-X) , G 1 u 
;P3-X) , n-oct-Glc (n-rt^^SOlO 
yH), n-oct-SGlc (n, -JrZ^fr-tt 
^3->H) • PhGlc (7i^W3yF) , P 
hGal (7x-M7^hyH) , GalN (^7^ 
, N-AcGal (N-7WM5^ bV 
^» , N-BzGal W-^>V-Ulrty? 
», GulN , N-Ac Gu 1 (N 

-7Hr^;U^;i/ni^^ » , Mel (yutf^-x) , 
Gen (y>^^*fcf^-X) , Iso <-f h HJ 

^HBW* (la) iC^^Ttt, Gal h- 
X) , M a n (T>y— X) , n-oct-Glc (n 
—*23 L )VV)l^i'\*) , n-oct-SGlc (n. 



—1379— 



57 

#)),n*,Y) , PhGal (7izM7^ hv-H) , 
Ga 1 N Mf**» , N-AcGa 1 (N-7 

^)V1iy{7 h**5 » . N-BzGa 1 (N-^>7 
<UW?>7 htf3» , GuIN . N 

-AcGul (N-7tfJ^;i/3lf$» . Me 1 
(*ytf*-X) , Gen (y>^lf^--X) , I s 

tt^UrJS^Utf^FBWfl: (I b> fcife^Tte, Me 
1 (^Ufcf^-X) % Gen Vfytttt-X) , N 

-BzGai w-^>*/^ )ix?t7 b-y-^y) KZtfi 

[0 12 6] *M«H«^^V^T, X MiOHS, SH 

fc^f. KCi-i7^Itl/m «*.«;* *Mk 
x^;k n-7nfcMk I -:/nfcfJk n-^Jk i 
-y^Jk t e r t -:/3^fc£*«fflV>&n*. KC 
i-sT^ + i/Stltlt Xh* 

^7 5/I<!:l/TH ^Way, X^7$y, n 

« , Ci.io7^v*;i'#-^S (MAtf, 

;k xfMM-MifOCi- 6 7M;P 

, oh, zhDS, Ci-io7M;vs 
*^;k x^;wfc£) > Ci-ior;m^->s 

*h*5^ Xh^X n-yatf;k 1 
Dtf;k n-r/^k i -^Jk tert -73-)VU 

E) % 7xx;n, t7f;«ft£*«ffl^6n, 

(Dfctt»ttlfcV>L5B8flE, $?£b<telfcV>L3<@ 

[0 12 7] 7U-^Stl/tft «AtfCi.n7U- 
JWS (WAH 7ixM, ^^VSfc^) &£jW8 

an, r/a^ 3—F&£) . 01-117^*^ 
;i^s <#j> *;i^;k 7tWk T'petxjK n-^ 
u;k iso-^u;^^) > ohs, xhas> Ci-io 

T)V*r)Vm W* *^;k X^;k ^DhTJk -f v^n 
fcTJk l/^k -fV^Jk sec-r/^Jk tert-^;P 
> Ci-ioT^a^v-S (R *h*->, xh^ 
X yo^k iso-^n^v, D-^h^v, iso-^ 
sec-:/h*>\ tert-y , ?xx: 

;kB, ^^s&^tfswen*. 



(30) 4*BBT7- 1 1 2 9 9 7 

50 

tC5^V^U9SO)3fS^S^S^^fi : aT*^o #J 
*tf2-g;fcte3--3 1 XXjk 2-Sfct*3-:7'j;k 
2-*fctt3-t?nUJk 2-, 3-^fc«4-tTUv 
;k 2-, 4-*fctt5-*** % /U;k 2-, 4-* 
fctt5-f7yUJk 3-. 4-S&tt5-fc^/y 
Jk 2-, 4-*fctt5--f 3^/UJk 3-. 4-* 

fctts— fy**»*/y;k 3-, 4-*fctt5->ry 

i0 f7 v ;UJK 3 -*fctt5-(l. 2, 4-#+»^7»/ 

u>w, 1. 3, 4-***$?7*yu;k 3-^^«5- 

(1, 2. 1, 3, 4-f7y77U 

;k 4-*fcBB-(l ( 2. 3-?73*7*/yjW, 1. 
2,5-^7^^ 1. 2, 3-hU77U;k 1, 
2,4-hU7*/UJk lH-$fclJ2H-fh77 I J 

)vue<d 1 ttViU4«aae«>«*JB^£Wfc»*iR : f, 

ViL4<@^5H»53rSiS*l*SaS, 0*J;U*N 
K- 2 3-*&tt4-h!iJS>;k 2-, 4-£fcte 
59 5-tTU5vx;k N-^^H-2-, 4-£fcfct5 
-tru^^x;k ^tmux;k ^;kfcUxjk ;f 
*V<f*4r&-M ^t*VhU7^k trnu^x 
;k tr^U^x;k tr^x;k ^fcf^xjk 1,4- 
5j-*U-^x;k i,4-^T^x;k 1,3-^T^x 
;k tr^^^x;k hU7^;k t+Vh'J7yx 
;k 3-^fe«4-tru^vx;k t!7yx;k N-^- 
^ -> F - 3 - 1 4 - h! 'J ^^xM 2 ^v^l 5 

teZfr (bm^tlft^am^ 1 L 4 M^tt 6 fico 

;k ^>*/**-9-yu;k fb7^D [1,5-b] tr 
yy^x;k hU77a C4,5-b] euy^x;k 
^>y-f 5^/u;k +/u;k -fv*yu;k 
uxik 7^^^x;k ^yjxjk *;^'Jx 
;k -r>HU^x;k ^yu^xjk U-tyf'J 

y^Jk ^UXJk ^f'J^XJk y^>77 7X;k 

*;wxvfy;k T^y^xjk 7it>h'Jyx;k ^ 
pvxjk ^>y^*^ltvx;k 7xtyx;k 7x/ 
f7^xjk 7xy^itv?x;^^coi^:l^b8MSS 

^ S « n ^ t- o Jg T & 1 ^ b 4 B ^ tf 5 ^ L/ 9 M 

+jv («, ^^Jk x^;k ^Dbr;k <v7pe;k 

^^;k -fV^Wk sec-y^k tert-^^^?^ 

(Jf) , c 2 -.7Mxji/ («, tfx;k i-^^;nfx 

;k l-^n^xjk 7UMffl • Cj-fiT^x^ 
(«, x^x;k i-^ntfx;k ^a/^^ftff) , 
C3-oy^a7W^ (fl« y^P7ot!Jk istru? 
50 ^Jk v^D^>^;k is??U'\*r : i/)VtL£) , C5-7 
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z/#n7)l>r-)\, x*n^>T-xjk ->^a^ 
■fex^ftf) % C7-n7 7^ m. ^>5>Jk a- 

(«K *h*->, Xh^X ^PtH^-X iso-:7*D#* 
>\ D-^h^i/, fso-r/h + S/* sec-^h^i/, tert- 

*sfo£) , Ci-«7;u*;v*jm*x;], («, *;i^;k 
7-fe^;k yotr^--;k n-r/yujk iso-y^u;i/^ 
» , c 6 -h7U-;w*M-^ (#k ^>*/-Ok& 
if) , Ci- 6 7;^/<jm-> («. jM^ji*** 

#;i/#x;k**$/ (M. ^>*/-f^**5/ft» , 

*;M*x;k xh^y^^tok n-yn#*^*;U3B 
XJk iso-;/D#^v#JktfXJk n-^h^rtJktfX 
;k >fV^h^y*WrJk tert-:/ b^S^Jktfx 
)VteE) , *;wt^e-f;v», N-^e/-Ci-4T;i/^;u 

^A^e-Ok N-^aif;^;i/A^>f ;k N-^v^ntr^ 
N-:/^i,#;w\*^;kk£) , N t N — 

^A^e-ok M-^x^Ji^w^-Ok N,N-^ot: 

□y>if <«, y)V*u, ^pd, ya^ a-Kfc 
if) . s? - sfctt h u - / - Ci - < 7^ 

□ *3\>k hiJ7^tnifM£) > t+VS» 7^ 

^75/1 m. , x^jkrs/, 

t:^75/, -f v^ntr;P75y, ^75/, 
w^y, i^x5 L ;i/7^/, 5?^DWP73y, y-f 
vype^75y, y^Ji/7^;^^) , ohs, x 

hDS«:f^vf en*. e&c0&telJ£V>L6{@g 

tt, tfjAfcfOHL shi, x^;us, n- 

^Dhf;H, 7x-M, (o, m, p) -Ci-to7;P 
3+y7iXJH, (o, m, p) -Ci-io7;P^7 

ohs, SHI, 7i-;«fe£3WSt» 

[0 12 8] *93*ffl*£:fc^T, Q«Y (YttW»»* 

) &Jt\tt 
[0 12 9] 
[ft 7 7] 

Y-0-CH 2 

HC- 
Y-0-CH a 
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[0 13 0] C5£*. YHiSl^^t, ) T^^n-5 
BV B 2 V B 22 *5£tfB 8 te, J ttl*tL&m®m£7ik 

-Ok ^7x>-9 — r;k 77 s x>-9-*ok 

1 — Ok f5>-l— Ok >h>>- 1 — f 

-enf^— ifcl^ot^TfeiK BV BV B 2 V 
10 B 22 :fcJ;tfB 3 te, KtT**U=f^irl/*?HB?(C 

«i;t, nm\zmiR*?z>z.t&~cgz. xv xv 
x 6 , x 7 *3j:^xMs^n^noHS, shi, c>-s7 
^*;i^s, Ci- 5 7;wn^r->s, Ci- B ; ey7;v+;P75 

X s , X 7 , X 8 «nCD^OjgUtC*5^T^-n^nfM-* 

/t^^^oT^T'bcJ:^, x^ctr/x^j-en^noH 
S, shs, Ci-s7;v^s> Ci-s7;i/3^>»*fc 

teCi- 5 ^/7^*;l/7ii/S£^U X 6 ttnOJ»0ig 

a? v x s , xv xv x 6 , x 7 fe±rjx 8 T$sti5Ci-s 

7J^ii:lTH «A«*?\>k X^;k n-:/n 

tTJk i-^ntf;k n-^;k ! -r/Wk ter 
t -^Mfi#fflv»5n*. x 2 , x 3 , xv xv x 

V X 7 ^J;riX 8 ^$n5Ci.57^3^yit IT 

^n^o X 2 , X 3 , XV XV XV X 7 *5cfctfX 8 T^ 
$n*Ci- 6 ^y 7MJl/75>/S(!:LTH ^^7 

5;, x^;i/7^y> n-^pmsy^^i^e 
n^c *B»$tiT^Tfea:Vi7xx;uSoiB»atL 

n. a-H^ci:) , Ci-io7;^;i'*;^x;i/ 

g («Atf> ^;v^;k 7-fe^k x^;u*;u*x;^ 
£<z>Ci-«7;w^^*^#x^S) , OHS> xha 
c. - 1 0 7)V*)V& ^^;k x-^)Vfz 

n-^DtfJk i-^Ofc!;k n-^;k i 
^;k t e r t - y*)V1zE) > 7xXJH, 

XftS^v^etu @as©»«ii*i^^b5Sg 

S, ff*L<ttl^L3ifi«T*5. X 2 , XV X 

40 v x'^cfct/x^T^^n^sts^nT^T^^v^s 
*»*^af««fflvi&n*. »7U-;«i:i/m mx 

«C6-n7U-M 7xXM, 

K7U-^S<OSaSi:UTtt, W^tfAoy^iB^ 
(«, yj^-ta, ^dd, ^nq&, , C 

i-io7;P*; l /*;v#xjp» («, ^;vs;k 7-t:^;k 
^□tr^x;k D-y^u;k iso-^U^^f) > OH 
xhDi, Ci-io7;i/^;us (««J, *^;k x^ 
50 Jk ^ntr;k ^y^ntrjk y^;k <v^;k se 
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(«L ih^>, :/o#*-X Iso-^n** 

tfa*H^, J: WBtttJHW 6« 

tfn* lfc^L4flSS©^nI§FF£ lfc^U 1 2<S 
■«©«»J|[Ti:**»T*5fttr>L 1 3fl<D3?§«« 

;k 2-*&l43-7U^ 2-£fcte3-fcfD>j;k 
2-, 3-££te4-fc?U>>;k 2-, 4-£fcte5- 
***»/U;k 2-. 4-kfctt5-9 & 7Vy;k 3 
4-*fctt5-tf9*/yjk 2-, 4-£fcte5- 
<^^/U;k 3-, 4-*fctt5— f V*** % /U 
Jk 3-, 4-*fctt5-<V3 t 7*/UJk 3-*fctt 
5 -(1 , 2, 4-*^^7\/U;V), 1.3,4-:**iJ* 
^T*/U;k 3-£*:te5-(l, 2, 
;M> l,3,4-^7^7VU;k 4-*fctt5-(l, 2? 
2 ( 3 -fr^/yj;!/), 1,2,5 -?7y77U;k 
1, 2. 3-HJ 7l/UJk 1. 2, 4- MJ7\/U;k 1 
H 2 H-^h5>^U lJft^L4iiK 

e>Bfcm&^njjr?£ i l 4 fl^tr 5 M<^5?#ft 

«*«N-**->H-2-. 3-£fcte4- 
tf'Jvik 2-, 4-i^«5-tfU5i?-;k N-* 

4-*fctt5-Ky35>:zJk 
*U-;k */W?U=Jk :fr*V-rsa^~;k 
7 hU7x-Jk KCMJS>— ;k fcf^'J y^;k tr^n 30 
;k ?tt7-;k i,4-**»5>njk 
yxjk i,3-^7^n;k tr^v>x;k h'J7y 
-;k h'J7'/-Jh 3-*fctt4-tfyy$>r: 

;k e^x;k N-t^/H- 3 -£fcte4 -truy 
£ © 2 & ^ u s mmm^mmm^^zmmm 

i^^L4a*tP6aa>3fs«tt*a*, 

7u;k ^>y^7v/u;k ^>vf**-Bvy/k ^ 

[1.5-b] t!U^;k h'J77D [4, 5 

-b] tru^xM ^>*/-f sy % /u;k 40 
-TV^y U;k x>/U x;k 7*^vx;k *±yy 
x;k */*U-'Jx;k -f>K'Jvx;k ^/Uvx 
;k l . 8 -^-7^U >*x;k :/Ux;k y^-U^x 
;k ^>777-Jk */WtvTijjk 7^'Jy-JK 
7it>h'J^-;K ^D7-ik ^>*/*=M^X 
;k 7x±i*x;k 7x/f7^-JK 7i/^^ 
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urn «AtfCi-6 7jp*;w (W. *?;k x^;k 
ypfcf;k -f y^abrjk y^Jk *fvyy;k sec-y 
*vlk tert-:/Wkfc» , C2- 8 7JV^rr.;P fcfx 

jk l-^^utfxjk l-^o^-ik > c 

a-s7MZ^ (M. x^x;k l-^ntfx/k t'p/^ 

tf;k ->^ny^;k i^^p^>^;k ^^u^^)V 
**>s>;k a-^^^>^;k 7x^ma , c 

6 -h7U-^ («, 7x-M ^^/HfcO , Cl. 
7;Ua=\rv (flU *h*v\ Xh^y, ^D#*^ is 
o-^D**y, n-yh + y, iso-:/h=}fv\ sec-^h^ 
tert-r/h^vfc^) , Ce-14 7'J-W^y 

<«* 7i;*3/fta » c.- 8 7ww;«-;i/ 
<«K *jl^;k 7ir^;k ^afcft^k n-y^u 
;k iso-y?y;P35to , c 6 -h7U-;p-*M-;v 
"OiAOkfcffl > Ci-57My^;^'> 

if) , C 9 -m7U-JV-*M^^>' (0J> ^>^/ 

-f;^*s/*£) , *;M**s/Jk Ci-6 7;V3*->-^ 
(M, ^ h+'>*;i/#-;k xht->*;W= 

;k n-^D^y^^-JK iso-^D^+^^X 
;k D-T'b^y^/Wxjk -f V^h*^*JW*=;k 
tert-y N*i/*;V3p=.;V»i:) , *J JW*^ )Vm, N 

-^y-Ci-4 7^;^;^-f;p (0U> n-^^;u^ 
^/t*-f;k N-x^;^;w\*^-r;k u-^ne^A'/t 
^;k N-fVT'PtJWM^ik n-zrrjvfjjw 

, N.N-^-Ci-4 7;v*;u*;wN* : e<^ 
(W, N.M-i? ^^A^/t^E-f ;k n,n-v?x^;p^;I/ 
A^e-f;k N i H-3>^nWV*;Wt ; E-f;k N.N-v?^^ 

on, 7*d^ 3-F&£) , ^-*^:«hU 
-AP^y-Ci-<7iW (M, jrPD^f^ i^^ 

dd^^k hU7Wp^f;k h'J7^tPxf;v 
^if) , t^vl, r^y/i, -fa;s, 

J, 217)17$;. 7a}£)V7SS* -fVT'PWS 

y, 7*^75/, ^^7^y, w^7ay, 
y^at:^7$;, ^v^pw^y, ^^>V7 
^jtzz) . ohs> xhns^^^^f en*. g& 

ORttl^^L6«8R ff*l/<ttl^L3H8« 
Tfe'So X 2 , X 5 , X 6 , X 7 33cfcT/X 8 <h LTte, 

fiOHS> SHS, x^;pg> n-^ntr;p 

7i-JH, (o, m, p) -Ci-io7J^^y7 
xXJH, (o, m, p) -Ct.to7;Wl'7i^ 
a, ^ h + y, Ih*->ft«#WLK OH 

shs, y *-)V&i*Ei)WWv$>z>* 

X 4 ^3<tt^X 6 t. lsT\£* ^JAtfOHl, SHI, 
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Sfc£#»f;LV>. «IC, OHS, SHI, **)V&t3i 
[0 13 1] #^ffl&K:*5^T, R l > R 2 , R 2 1 » R 22 

^.ktfRMt ^■n-e r n**H : P, oh, Aoy>i 

*->a£^U R 2 ££tfR 2 M*n<D*$0MUc:fc^T 

IS, «Atf;*h*'>> ih^y, n-^D^'X i- 
yp#+y, n-^h^isftSMflVi&tt*. »Ci-6 

Ci-aT^-t+^^fflV^ns, R 1 » R 2 . 

r 21 , R 22 ^5,fct;R 3 «hbT^ -en-en**^, o 

nttl-9 8rolS$it. i^^T^, 1-38 
J;O0tU<lJl-2 8©SS, ^(15-18 

f HR*#tLTH I#3^L10 0fliA 
L<»3ft^L4 0flSde« <kDff*U<tt3fcV>l,3 
OilE Wfc#£L<tt7fc^l,2 OBfigfcSirU 

[0132] aa, *w»»k:*5v>t, *u^^u* 

(I a) fcfcHT, B 1 , B 2 *$£tfB 8 #^5> 30 
R l , R 2 *J:r;R 3 «^If^ n*« 
1 "CftS^U xfX^ U*?H«TTTSa«BT 

U X 1 ^OHITX 2 *^OT 8 dtS HSWi^^Ts T 
sT£3iEU X 1 *«OH« -CX 1 ^itf X 1 *«^^S© 
*fi-«Tii,Tii.Tfc3*EU X***OH«TX 2 :fc<£tfX 
■ *J7x-;«0»^ttTp b Tpb T &&£ U X 1 ^OH 
I*? X 2 *i S HIT X s ^7 iXM^«^«T s T f h T 

[0 13 3] 
[ft 7 8] 

Y-O-CH2 

HC- 
Y-O-t H 2 

[0134] mzn&xtm:ifi»*\s». q*<y<z>« 
£\ YT^swaaaoBtLTH ma«ci-io7 
;i/*;i/rt;ktfxji,g #;i/$;k 7-tr^Jk x 



#Bi¥7- 1 1 2 9 9 7 

7xXJ^ )l>tf~)),mte £<D7 iy)U&^> C 1 - 2 0 7 ;k*;u 
S (W*tf, *^;k x^jk n-yptr;K \ -7n 

fcfJk n-^Jk n -^>3\>k n-A.+v'Jk n - 
R^WStbTtt, MAtf 5«tt7;UF-X 

F-x ^oun-x, v>y-x> Xvzv- 

*<jfcf*-x, y>^*if:*-x> -fv^Nhu 

7 ji^^rt ;w*x;«* fc ii7i x;u# ^jPxjwxt 2 

-75 yiW*3ftTWbJ:^^3*5 >*fctt 

ity? uv>. uneowfc, <d 

*KS^Ci-6 7;W^^#-;i/S («*tf, 

;k 7-fe^k x^;i/#;i/#~;kfc£) te£T@&$n 

*t7 x X^* J^XMTgft ^ nt V^T t)<t ^ U tf 

:*--x, y>^*tf*-x£fcfc:<vv;uh hj*- 

n v- F*fc«7xxj^jl/3 -> F, ©Ci - 1 0 T)l*)Vt> 
# X jl/fc £ CD C i - 6 7 JI/*^* x;i/g) Jfc»7x 

^JAIiGal (#5^ h-X) , Man 0t>/- 
X)> n-oct-Glc (n -t^^^PHy 
F)> n-oct-SGlc (n -^^l/-^*^ 
n->F) , PhGlc (7xx;l/W3'>H) , PhG 
al (7xxM7^h->H)> GalN W^Mf 
5» , N-AcGa 1 (N^-fe^tf^* htf 5 
» , N-BzGal W-'OV't )\>13v9 Mta 
» , GuIN (£01/311-5 » . N-Ac Gu 1 (N 
-7ir^^nif5» , Mel (* U tf ^-X) > 
Gen (y>^H^-X) , Iso (-TVV^hhU 

si— x) U£&&*\s\f*. &tt. ^Kg^ci-67;i/^ 
;v*^#n;ns *;l^;k 7±^)V. x^;p 

-X, -7>/-X> l,2,3,4-0-^h^7-fe5 1 ;^^^ 
h-X, l,2,3,4-0-^h^7ir^V>/-X, ^ 

[0 13 5] 
[0 13 6] 
Wb7 9] 



—1383— 



65 

Y-0-CH 2 
Y-0-CH a 

[0 13 7] TSSnftlO*^ YTT^^n^ffi^ 
'(hum ®OHS, ©SHS, (3)Ci-6 7MJH, 

<s>/\uy>M^-> Ci-i<>7)],*)i't))vtf-)ims oh 

Qi-t7)V^)Vm. C3-r>^D7JWS, Cs-ry 
;i/S, Ci-eTJl^^vg. C 5 -H7'J-M+yl, 

c i - e 7;k*;k&;i/#x j^S, c..h7U -ju-* ;p#x 

JI/S, Ci-e7;k&/^;k***>S, C 6 -n7U-Jh* 

*;w*=jpafc #;w\-*-r;i/g, n-^/-Ci-< 7^ 
;w^-r n , n - *? - c , - 4 7)i3r)V% )vn 
*<f)V& Any>«f, h«J -A 

□ yy-Ct-.7M;n, :**vs, 7^^i, ^ 
O HS*5 J: t^-hna^ &a«n&i^ 

&V>L4^&<£^^o|j^£: 1&V>L 1 2{@1§&tf>& 

mfr6m&n&ifc^L4ffimm<n^"T'nm^}i i&^ 

SSSSSStbTtt, 2 -*fctt3 -^xx;k 2 -£ 

fett3-7U;K 2-*fctt3-trau;K 2 3- 

*&K4-t!Uy;k 2-, 4-*fctt5-*4^/U 
;k 2-, 4-^^c«5 -^TV'JJk 3-, 4-3ifc 
KtB-fcf^/UJk 2-, 4-*fctt5--f5^/U 
/k 3-, 4-*fc«5— fV**1fr/U;k 3-, 4 

-*fc«5 — r v^7r/u;k 3-£fcte5-(i ( 2, 

4-t^y7yj^), 1. 3, 4-*+#i?7yU 
;k 3-*fc»5-(l, 2, 4-^7y f 7V'j;i'), 1, 
3,4-f7y77'J^ 4-*&tt5-(l, 2, 3-^ 
7^77 l J;W, 1, 2, 5-f7^77U;k 1,2,3 
-MJTVUJk 1, 2, 4- MI7 % /LUk lH-^fe 

Ji4-tru^;k 2-, 4 -*fe«5 -bfj5^;k 
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af^sfcuxjk ^^U— ;k :**v-Y5^s>n;k 
^7h»J7^k fcTnU^xjk fcf^U>>x;k 
t^xjk ^tf^xjk 1 , 4 -:**D-S>x;k 1,4 
-^7v?XJk 1,3-^Tv-Jk e^7V^Jk h 
»JT^-;k ^VMJ7yZJk 3-Sfctt4-tfU 
i^xjk fcf^x;k N-;<M^>F-3-£*:te4- 

K>jyy-;k ^>y7»j;k ^>7f7 4 /u;k ^> 
u;k fh7^D ci,5-b] euy^ 

;k h'J77P (4,5-b] h!U^;k 

10 5^/u;k ^yu;k -fy*yu;k y>/ur;k 
79?i?=LM ^^>/u-;k */*+Hjx;k -OF 
U>*x;k ^yjy^k l,8-t7f'Jy-;k y 
•j-;k ^t-U x-;k v^>V75x;k *w/u 
;k 7^U^-;k 7xt>hU-y-;k £-nvx;k 

Jk 7x/*l^xjuft£a<fr£L^ x l tim 
fttCOHg. shs, X^JU** n-^otr 

;i/B* :7xx;yg, (o, m, p) -Cj-toTJi/n^v- 
7x-M, (o, m, p) -Ci-ioTji^i^xxju 

a? ^ h^y, Xh*5y&£7W?£LV>o tefr-Cb, O 
Hg, SHI, 

£0 X<:fcJ;tfX 5 tLTH OHS, SH 

6 Ci- s 7W;«, Ci.s7W*yI, Ci- 5 

; e/7M;i'7 5ys^i:W^L^o tefrxb, 01-1 
shs, x^;ws, n-ynbMkS* ^ 

h*v-, Ih + yft2WSl/<, I^COHI, SH 
[0 13 8] X 1 , X 4 ^ckt^X 5 <Dffl^'&^tLT 

(i) X^tQOHS, ©SHS, @Ci- 5 7;^^S, 

©Ci-s7;p3^->«, ©Ci- 5 ^;7M^7a;s, 

ohS> xhag, Ci-io7;^;i/S> Ci-to7;^^ 
7x-;«*«kOt75 1 ;«^5*5*^eatf 
1 «tv^ 5«SKoBm*TiBSi$nT^Tt><fc^ 

7 xx just* a, x^cfcr;x s ^nfnoHi, s 
hi, Ci-5 Ci- 5 T^n*>'**&»c 

(ii) X'^OHS, SHi, ;*^JyS> X^g, 7 
40 DbMl^> > 7iXM, (o. m, p) -yjka^v- 

7x-M, (o, m, p) -7Jl/^7x^;H, ;* 

-eabo, x^j;t;x 5 wnfnoHS, shi, *t 

x^;US, ^DfcTJVS. ^h + yS*fcfiXh + 

(iii) X'^OHI, SHS, X5MUS, ^ 
obf;VS, 7xXM, (o, m, p) -Ci-ioT;i/3 
^y7xz;H, (o. m, p) -Ci-io7W7x 
x;^, ^h^yS^fc«Xh^yST»0, X*&<k. 

50 zsx 6 d^nfnoHS, shs, ^^;i^s, x^;w 
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(iv) X l *tOHg, SHI, >^Sifett7x^ 

x<:fe£tfx 5 at^n-?noHa, shs^ 

-9--nk ^7X>-9-<Jk 7r->-9-^f 

;k ^^->;i/- 1 — ok ^*>-i--r;k ->hy> 

FiE^jfcjsuT, 3B^ica«-r-6c:t*tT$*. r 1 , 
R 2 *5£tfR> tutu -en-en**®^, oh, ad 
y>i§^ ^f+s/S* xh+yi, *h*:/*^;k* 

\*1 -9 8C0S&$:^T. fc*>Tt>, 1-3 8 COSES, 
*D»*b<ttl--2 8©«Efc &K5-1 8<Bfflft# 
#^0J§O;ty^X£W:*^FB*ft: (I a) 

turn ±i3bfc&82#©»*u^'b©s, m&m& 
&t>itit{B!n<Dmmi*h&*L^. catt 

^pmrnft (i a) vvb«>*7 • *u 

PttaV* (I b) KlfcHT. WtUTH «*«**ISC 

[0 13 9] 
Mb8 0] 

o 

Y-O-p" - 
OH 

[0140] t^^ws, a; 

[0 14 1] 

Mb 8 i] 

Y-0-CH 2 O 
I II 
HC-O-P- 

Y-O-CHj OH 

[0 14 2] T*£n**fc»W8P*U^. 
[0 14 3] 
[0 144] 
Hfc 8 2] 

0 
II 

Y-O-P- 
&H 

[0145] Tasnsio*^ Yr^^n^tiss 

*tf. *;bS;k 7-fe^;k X^MiW-M^C 

£<D7->;va^Ci-io7;i/*;« *^;k x 

^;k n-yp^jk i-^ntr;k n-:/^;k n- 



(35) »§B¥7- 1 1 2 9 9 7 

68 

*>f-M n-'v^vJk n-'vr/^k n-*-^5MU 

fc»yg:3$/F«*#ft£##*L^. ®m®mt\sX 
tt, «Atf5»»7^F-X U#-X, 7v 

X, v>/-x, #^F-Xft£) ft£j&t#£U<> 
F-X, v>/-x, *r^*FtJ-5>fc»&* 

:**f:*-x, -fy-^F MJ*-xfc£##£Lv>. « 

n-^^l/^t^OtO^F, :7xXJl^;l/n > F&£ 

7xz;^ ;u#xji/gT 2 - 7 ^ / £ nr 

cn^^^t'b, ©*«a^Ci-e7jp*;^*;p 
#x;i^ *;i/5;k 7twk x^jfc&;u# 

fctev>/-x* ©*8S^7i^;i/#-MTi 
««tir^TfeJ:v^u tf*-- x, y>^tf*-x* 

F , n - * ^ ^ Jl^:* 5/HSfett7x XJU^zi 

->F, ®Ci-io7^;u*;^nji/S 

;k 7-fe^k x^;w*;u^-;^£(OCi-6 7;^;w 

#ju#x;i/g) ^^fi7x^^;i.fciHt?ift$n 

IMfcftl;:te> «AttGa 1 F- 
X) , Man (V>/— X) , n-oct-Glc (n 
-^^l^l/Sv-F) , n-oct-SGlc (n - 
t^^-^^3yH) , PhGlc (7x^ 
,30 J^xH) , PhGa 1 C7xXJktf^ F->F) , G 
a 1 N FtfS » , N-Ac Ga 1 (N-7ir 

3\>ktf7* » , N-BzGa 1 (N-^>lAf 

;1/#7#F1J-S» , GulN , N- 

AcGul (N-7t5 1 M^t5» , Me 1 
U tf^-X) > Gen W >ttV.*-70 , I s o 
(-f vv;H>HJ*-x) ftgjWSb^. *3^Tfe, 
Me 1 C^Utf*-— X) . Gen (y>^^tf^- 
X)>N-BzGal (N~^>y^;i/^^^ hlf^ 

459 *;P#xjws («*tf, ^;ba;k 7±9-M 

X, V>y-X, 1,2.3, 4-0-5r h^r-t^frX?? h 
-X, 1, 2,3,4-0-^- h^7-tl5 1 ;l-V>/—X, 

[0 14 6] 
[0 14 7] 
50 Cfb8 33 
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Y-0-CH 2 0 
I II 
HC-O-P- 

Y-0-iH a OH 

[0148] ^^nssw^ YTTfkznzmnm 

8 *5<£tfX' <hbTte, fnfn®OHS, ®SH1, (3) 

7;k*;V7^/a* ®Aoy>Bf, Ci-iot;u*;w* 
;P#x;Wk OHS, ~hna, d-ioT^S, C 
i-io 7Jlo3=- 7 x x ;i/a*5<fc t«- "7 ? ;Mb»» * 
s>&tfn<5 i u smn&nm&m^m&zti 

T^Tt>«fc^C«-n7U— ?xx ;ua* 
^^Jl/Sfc*!:) . *fctt®Ci- B 7^S, C 2 - 6 7 

;k**->a, Ci-6 7;u*;kfrJktfx;va> c.-h7»J 
— ji/-#;w#x;i,s. c 1 .8 7M;<m^->s, c 

c 1 - 6 7^a^y-^WzM, ^k/t^-Oi/S* N- 

^e/-Ci-4 riV+^^^/tt-f N, N-^-C 

v - *fctt K U - Any / - Ci -< 7JI/*;i^ V 

**^a«n* ifcv>b 408^(^^011^ <t i&^ 

[0 14 9] SSSHC^ BXIR^itflMMC^S* 

«s^&xtfti« i^^b4<0gs^xDig^t ifc 

»S«iBSBS<!:bTkL 2-f;fctt3-^XX;k 2- 
*fcli3-7UJk 2 -£&«3- kfDUJk 2 3 
-£fcte4-fcf'J^k 2-, 4-*1±\t5-ttW 
u;k 2-, 4-*&tt5-3 t 7VUJk 3-, 4-* 
Tz\ZS -)£5VVM 2-, 4-£fctt:5— f 
;k 3-, 4-*&tt5— f V**»*/UJV. 3-, 4 
-Sfctt5— f V^7*/U;k 3-£fcte5-(l, 2, 
4-t^^7V'J^), 1. 3, 4-**»^T»/U 
;k 3-*fctt5-(l. 2, 4-f7^77U;W> 1, 
3,4-f7y77UJk 4 - &ft\Z 5 - ( 1 , 2 , 3 
7S>7'/UJW, 1. 2, 5-5 1 7^7 % / , J;k 1.2,3 
-hU77U;K 1. 2, 4- HJ7*/yJk 1H-^ 
te2H-^h^V/U;k 3-£fc 
te4-fcTUv;k 2-. 4-*fc«5-lfU5^;k 



(36) 4*BW7- 1 1 2 9 9 7 

70 

mvhU7^-;k fcTn'J^x;k fc^U S>x;k 
hT5x;k ^fcf^xjk l.4-***5>nJk 1,4 
-^7^x;k i f 3-^7s>x;k t:^>?x;k h 

U7>*x;k **VhU7y^ 3-*fctt4-hTU 
^vXJk t?5S>x;k N-^^->F~ 3 -H;fcte4- 

i/#*i^/u;k fh^yn ci.s-b] tru^x 

JO Jk hU7VP [4,5-b] fcfU^xjk ^>'Af 

**vu;k */y;k -fy*/u;k ~»/ux;k 
y?yi?~)V. *-r*j\)-)v. */**yxjk -f >h 
Ui>x;k *>"J^x;k i,8-^7^U^-;k ^ 
gx;k ^f'J'/^k ^>777^;k *;i/AVU 
;k 7£"Jv*x;k 7xt>h'J^;k ^D7z;k 
^>y^U-^n;k 7xt^;k 7x/^7^ 
;k 7xy*i^^-;^if*«»*bvi. x«:fc<£tfx'<h 
itn -tti^ncEOHa, ®shi, ®ci- 5 7^ 

JVS. ®Ci-B7W^yS, ©Ci- B ^y7M^75 

20 /a* ^tt\t®/\ay>m^ Ci-^Ji^kfr^tfx 
;i/S, ohs, x baa* Ci-io7;k^;ua, Ci-io7 

&s«n* i fc^b 5a8K©B«iri«sntnT 

t><fcV>:7xx;i,afc£##£b<;, WbOHt s 
HI, x^S, n-^ntf^S, 7i-jl^ 

(o, m, p) -Ci-io7JP3 + v7i-;«» 
(o, m, p) -Ci-io7;^;V^x— ;* h^v 
8, Xh*S/»ft£>&tfiF3;bV>. «rfc, OHl, SH 
*5^a, 7xrM^£Wl"C»5o B l , 
30 B 2 , B 2 1 , B 2 ^J:{;B ! Tg$n^8Mi:l/T 

te, t#4 ; if>5 1 >-9— r;k ^7x>-9--r;k 
7xx>-9--Ok VyisJl- l -*f ;k ^a>- l 
-<;k yh-»- 1 — f^ftW*f*b<, 

R l , R 2 , R 21 , R 22 ^3<t^R 3 £LX\*. 

^■n^n*55iMT*, oh, ADy>K?, ^h^i/a, 

Ih+yl, ^ h^^^l/^^a^:^#*b<, 

•T. ^Tt>, 1-3 801^, <fcl9« : ^b<«l-2 

[0 15 0] *«W(OtU^^>*fHlili# (I 
b) (Dfci^-Cfc, ^iC5' -*Jgl:7x^X^- 

h^^^o^^u^H&frsr^feo^sb^. r 

[0 15 1] 
Hfc8 4] 



50 
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(37) 

71 
B 1 




10 



[0 15 2] T«3n*S*U*^HE*J£#1-*;f 'J 

Jxzu^Fmmft (ib-i) wi-c^^o w, 

B', B 2 , B 3 , R 1 , R 2 , R 3 43cfctfnCD#£bV>$5H 
£bTte, ^U^S^U^KSISft (I b) <Z>fiP£b 

x 8 tLTH 0ohi, @SHi, <3>c i- 6 y;v^;u a? 

©Any>ij^ Ci-io7;^M^-M, o 
hi, ^hPi, Ci-ioTJi/^;i/S, Ci-ioT;i/n^v' 

C 2 -6 7JMr-Jl^ C3-6«>^P7JWH> Cb-7V 
C t - b 7 )V*r)V1i)V?£~ C 6 - 1 4 7 U JI/#~ 

jvtf-jt/it^v'g, ^j^^->;vs, Ci- 6 T^n*'>- 

n-*/-Ci-< 7)v 

r^/S, ^y-x^yc.-<7;^7^y 

b 4 mmsto^T-nffi? 1 1^112 mu&ot 

#&mmmmti,T\t. 2-*fc«3-^x-;k 2 - 

tfctt3-7»JJk 2-£fcte3-brny,>k 2-, 3 
-£fcte4 -h!U x;k 2-, 4-*/ttt5-^4 1 ^/ 
y;k 2-, 4-*fcra5-^7*/U;k 3-, 4-£ 50 



7-112997 

&tt5-fc!9yy;k 2-. 4-£fe!£5— fS* % /U 

;k 3-. 4-*fctts— f y****/u;k 3-. 4 

-*&»5— f V^7V/yjk 3-*fcte5-(l. 2, 
4-^^7^'J;K, 1, 3, 4-***^7 1 / , J 

;k 3-*fctt5-(i, 2,4-*7^r % /y;w, i. 

3, 4-5 1 7> ? 7yyJk 4-£fcf;i5-(l, 2, 3-? 1 
7i^7!/yjW. l,2 ( 5-f7^77'J;U 1,2,3 

-MJ7yyjk i. 2, 4- hU7yu;k iH-&tz 

tt2H-fh7^U;K N-;**->F-2- ( 3-£)t 
«4-tfU> ? ;k 2-, 4 - 5 - bf »J 5 

ttwu^k ^;v*y-;k **y-fsys>=;k 
^**vhU7^k fcfnu >?n;k fcWJ $>x;k 
tr^~;k ^^br^njk i. 4-**tf$*z;k 1,4 

~^7>>-;k 1,3-^7^-Jk tf^v-Jk h 
U7^Jk #*y HJ 75?=Jk 3-*fctt4-lfU 

9&~)\,, tr^-;k N-^->H-3-*fett4- 
fcfg^r;k ^>y^y;k ^>y^7yy;k ^> 

y»JJk xb^yn [LS-bD H'jyy^ 

;k h«j7!/p C4.5-b] tru^v^k ^>y< 
ayyy;k *yy;k -fy*yy;k *»/u^k 
7*5^=^ **yy— a% */*i*y-;k -r>H 
y^xjk ^yu^ik 1 , 8 -iry3-v*j~)V* 7 
y~;k ^t- u y'JK ^>777^k #;i^tyy 
;k 7^y^-Jk 7xt>h'J^-;K ^DV-Jk 
^>y;**lJ^-;k 7xt^-JK 7x/f7^ 
;k 7x;^-/^M(!:»JLK X 8 «i:Lm 

wicoHi, shs, **\>ua, x^;vs> n-yot: 
;i/S, 7xz;H, (o, m, p) -Ci-io7;Pn^>- 
7i-M, (o, m, p) -Ci-io7M;V7x-J|/ 

Hi, shS, :7xx;«fc£*t#are* 
*D»*l/^*y rf^^U^FRWft: (lb) i 
ITU 5 f -SetttSitfS 1 -***>S2#B0ffi« 

[0 15 3] 
Mb8 5] 
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(38) 

73 

B 1 




10 



[0 15 4] T*3ft*3*U*^FE*l£*TS*-U 20 
rf^U^FBWtt (lb- 2) Wa?*S. 

[0 15 5] W, B 1 , B 3 , R 1 , R s *5ct^n<D^^U 
l^I^l/TH *U=fJK^U*^H»MH* (lb) <o 
«F * L H «B K <h L T ffi 12 U ft t> CD H* co © iWtf 6» 
SSfcSSLV^U^^U^FBW* (I 
b) tlTlt 5' -*5S(C2r>(D73ir:;^X^- 
h*-f Ft, 3' -*«^6 2#S*«k 

^U^^U^HB»# (I b-2) \Z&ttZ>n- 1 30 
(nlt4-3 8©^ #£L<tt4^2 8 J: 
0»*b<tt4- 1 8 0>SE*&*T. ) tOUOjILfc* 
V>T, mi#@cDX 8 ^7xr:;VST^0, Sn-lS 

tt, *U^5t^U*^H»«# (I b) <DB'©»*1, 
^«Bt l/TMEUfc*©tH«©IIBl3W«f 6*145. 

aT^FBW* (I b) <DR 2 CD$?£L^S5B£LTlOT2 
bfcfe©i:|a|«o«BB***tf &n*. X«<B$?£UM8 40 
BtUTH t'J^^l/tfHBi* (Ib-1) 
X 8 <D#£ LV>«B fc LTfWEUfcfc© £H«<&«B*i 
*tf&n*. #»W<0*U:*:**l'*^H««# (I 
b) tt, ^»57>ft>7 • tU^>l/*?HII 

[0 15 6] WBOt'J =f* * H0*# 
(I) , (la) (I b) te, »*^44DNA 



$$§8¥ 7-112997 

T, DNA^6?l/mRNA'\0!)fi9*«H(t*^ 

(2) ^l/mRNAOEMfcaSflJtftot, 7lsmR 
NAjS^MmRNA^X^-f'^^^m 
A\ (3) jJlUmRNAd^^W^R^oa 

DNA^nil x#y >«ffi, -f>hn>f»tfc, x? 

&mm. vovxmm* ptcawaww 

&<£:) «9ieSCTKB£fe**Wt*H&K£T*B 
^S^Wtf-^FBHMfr (I a) Sfctt-t<0«tt. IritoW 

BttBi**9i*fi;iriKB£&*»^£LT 

tt« t>3^- X MA.fi s re, f ps, yes, r 
os, my b, my c , e r b, re 1, mo s , ab 
1 , r a s , f os, f e s , fms, sis, ra 
f, neu^Wp 5 33t6^Wfe.n5. 

^K^iftSifrBJi-riKBtftaafiTtUTtt, «*. 

tfX-fX9>f^ (MAtfen v, gag, pol, n 
ef, ta t*$J;tfr e v) , -f >7JUX>1f ;i/ 

ens. lft!E&9l£jB;iTIBB£fc*$'>/ , **K (» 
W^.tfICAM-1, ELAM-1, VLAM&&&** 

=*y:*s*u*^FB*WM*, ^neifiT©DNA» 

«, DNA^fcttmRNAB^IO^fcttSSSHJftn F> 
T^SS'-ATG-S'tfdiS'-AUG-a'mnt 
^<5CDT, u^ATG, AUG*-5^tt-eneC0ft9SiO 
E*J&^trE*JKl«»«T*ntf, ^DNA^fcttmR 

NAo>»iB&Miwr'5^t3^r€rs. <fcor, #fg$!© 

-a'^s'-AUG-a'iiffiiM^s'-CAT- 
3'T«nw^w few***** u =f * * !✓ 

[0 15 7] ^Tfc. *»w<o^-y=f^^u^F«W 

tecoji#wfcffitt*^*a<, **w£Hjrr*fc<0Ttt 

*j£€r9I^iBil-rWBt«t*»»^>/t^JlSje 
£**lgf^-e&£ I CAM- 1 fcfflWWfc* 1 ^** 
W^FK«* (I a) tim 

[0 15 8] 

Mb8 6] 

Y-0-P-O-* =r* ^ u^f- Kaj 
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(39) 



1 1 2 9 9 7 



75 

[0 1 5 9} Y££cmttlMB£Nfttt£* 
To 3 Tasna^U^S^^FRSW* Ha- 
ll , 

[0 16 0] 

Hfc8 7] 

Y-O-CH, O 



HC-O-P-O-* !/ zt* 9 u** Ka, 



Y-O- 



[0 1 6 1] CiC** Y:fc£tfXltef»gE<h[^8£^ 
To 3 Tg^n^tU^^U^FRIft: (la- if 
2) ttC^Wsn*. *«W*V*fHM» (I 
a-1) (I a -2) IC^W-S^U^irU*^ 

« 

TGGGAGCCATAGCGAGGC (BB?>J#^ 

TGGGAGCCATAGCGAGGCT (E^J#-^ 

GGCTGCTGGGAGCCATAGCGAGGCTGAGGT (K^J#^ 

GGCTGCTGGGAGCCATAGCGAG€CTGAGG (gB^I#^ 

GGCTGCTGGGAGCCATAGCGAGGCTGAG (g2^J## 



GGCTGCTGGGAGCCATAGCGAGGCTGA 
GGCTGCTGGGAGCCATAGCGAGGCTG 
GGCTGCTGGGAGCCATAGCGAGGCT 
GGCTGCTGGGAGCCATAGCGAGGC 
GGCTGCTGGGAGCCATAGCGAGG 
GGCTGCTGGGAGCCATAGCGAG 



1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
1 0) 
1 1) 



20 



(1B^J#^ 

Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C 
T> e Gm . GGAGCCATAGCGAG* • G* . C 
42Wtf6W. mz. m#mn: 1, E7»J#^: 3 

a i *5£ :* U 3* 2 F a 2 30 
[0 16 2] *Ur***lx*^FRWft (I a - 1) l£ 
^lUYtUTIt flfrWCBGal {#?9b- 
X) , Man (^>/— X) > n-oct-Glc (n 
-t^fiW^yF) , n-oct-SGlc (n- 
*9*)V-tt9)Vui/M . PhGlc (7x^J^ 
;V3 5/H) » PhGal (7i^7^h->H) , G 
a 1 N {13? V b^^» * N-AcGal (N-7-fe 
fM7^h^^» , N-BzGa 1 (N-^>\Af 
hit5 » , GulN (£0lotf5 » , N- 
AcGul (N-7ir^;U^niJ-5» , Me I (^ 40 
U tf*-X) • G e n {V>^*\i*-X) > I s o 

Usf^FWW* (I a- 2) fc*3**SY£l,Ttt, 
tfjlCteG a 1 (#■?* h-X) > Man (V>/- 
X) . Glu WOlo-X) ft^#*l/<, fttCGa 
1 (#5^h-X) 2fc^£3l£jg 

I CAM - 1 tffiliWftt'J^^I/tfHB** (I 
b) <hLTte> W^tfiC 

[0 16 3] 50 



76 

< GGCTGCTGGGAGCCATAGCGA (BE3flJ## 

GGCTGCTGGGAGCCATAGCG (BH^J#^ 

GGCTGCTGGGAGCCATAGC (BB^J#*t 

GGCTGCTGGGAGCCATAG (Bfi#J#*t 

GGCTGCTGGGAGCCATA (SB#1#^ 

GGCTGCTGGGAGCCAT (gB**J#*f 

GCTGCTGGGAGCCATAGCGAGGCTGAGGT (@EM#^ 

CTGCTGGGAGCCATAGCGAGGCTGAGGT (BE#J#*t 

TGCTGGGAGCCATAGCGAGGCTGAGGT (IS^J#*f 

GCTGGGAGCCATAGCGAGGCTGAGGT (6B^I#^ 

CTGGGAGCCATAGCGAGGCTGAGGT (IE^J#^ 

TGGGAGCCATAGCGAGGCTGAGGT (gE#I§# 

GGGAGCCATAGCGAGGCTGAGGT <E*HW 

GGAGCCATAGCGAGGCTGAGGT (E^J#*f 

GAGCCATAGCGAGGCTGAGGT (BB^J## 

AGCCATAGCGAGGCTGAGGT (E^JS^ 

GCCATAGCGAGGCTGAGGT <E*»*t 

CCATAGCGAGGCTGAGGT (E**J#*f 

CATAGCGAGGCTGAGGT (E#I#*f 

*X l , X<:fe<fctfX 5 t;3;OHgT&£#, X<*5£tf (£ 
fcte) X s *S HlSfc^^S^moT'bi 



1 2) 
1 3) 
1 4) 
1 5) 
1 6) 
1 7) 
1 8) 

1 9) 

2 0) 
2 1) 
2 2) 
2 3) 
24) 
2 5) 
2 6) 
2 7) 
2 8) 

2 9) 

3 0) 



(E**J##: 3 1) 
<E3WI: 3 4) 
MIS8 8] 

B 

Y-O-P-O- 
<!)H 



•# tj ? Kb , 



[0 16 4] CSC*, Ytt«HBtR*aS^T. 3 T3? 

*n**U^^U*?HIW# (I b-3) , 5S 

[0 16 5] 

Hfc8 9] 

Y-O-CHz O 
I II 

HC-O-P-O-^ M^^^f Kb 2 
Y-O-^Hg d>H 

[0 16 6] Y«WfBt^jScS«:^To 3 T« 

an**y^^u*^F«w* (i b-4fc&rae*f 

e,n^>o *iJ=f^^U5f^FRi»# (I b-3) 
(Ib-4) \z&»&*Vd[Xtn<yt : ?\ z bi&J:ZS* 
U^^W^FbaOWtUTtt, 
TGGGAGCCATAGCGAGGC (E#J#*§- : 1) 

TGGGAGCCATAGCGAGGCT (E#l#^ : 2 ) 

GGCTGCTGGGAGCCATAGCGAGGCTGAGGT (E^J#*f : 3 ) 
GGCTGCTGGGAGCCATAGCGAGGCTGAGG (E^J#*f : 4) 
GGCTGCTGGGAGCCATAGCGAGGCTGAG (BB*U#^ : 5) 
GGCTGCTGGGAGCCATAGCGAGGCTGA (E2*tf£^ : 6) 



-1389— 



(40) 



7-112997 



77 



78 



GGCTGCTGGGAGCCATAGCGAGGCTG 




7) 


GGCTGCTGGGAGCCATAGCGAGGCT 


: 


8) 


GGCTGCTGGGAGCCATAGCGAGGC 


(mpmn : 


9) 


GGCTGCTGGGAGCCATAGCGAGG 


(M&mn : 


1 0) 


GGCTGCTGGGAGCCATAGCGAG 




1 1) 


CXXTGCTGGGAGCCATAGCGA 




1 2) 


GGCTGCTGGGAGCCATAGCG 




1 3) 


GGCTGCTGGGAGCCATAGC 




1 4) 


GGCTGCTGGGAGCCATAG 




1 5) 


GGCTGCTGGGAGCCATA 




1 6) 


GGCTGCTGGGAGCCAT 




1 7) 


GCTGCTGGGAGCCATAGCGAGGCTGAGGT 




1 8) 


CTGCTGGGAGCCATAGCGAGGCTGAGGT 




1 9) 


TGCTGGGAGCCATAGCGAGGCTGAGGT 




2 0) 


GCTGGGAGCCATAGCGAGGCTGAGGT 




2 1) 


CTGGGAGCCATAGCGAGGCTGAGGT 




: 2 2) 


TGGGAGCCATAGCGAGGCTGAGGT 




: 2 3) 


GGGAGCCATAGCGAGGCTGAGGT 




: 24) 



10 



* GGAGCCATAGCGAGGCTGAGGT 




2 5) 


GAGCCATAGCGAGGCTGAGGT 




2 6) 


AGCCATAGCGAGGCTGAGGT 


(&&mn : 


2 7) 


GCCATAGCGAGGCTGAGGT 




2 8) 


CCATAGCGAGGCTGAGGT 


(m&mn : 


2 9) 


CATAGCGAGGCTGAGGT 


(IB^J#^ : 


3 0) 


CCCCCACCACTTCCCCT 


<IB#**t : 


4 9) 


CCCTGTCCCGGGATAGGT 


(BB^IS^ : 


5 0) 


GGAGCCATAGCGAGGC 


<&**J#*f : 


5 1) 


AGCCATAGCGAG 


(&&m^ : 


5 2) 


AGCCATAGC 


(BB^J#^ : 


5 3) 




fflWHWf : 


5 4) 


AATTTTTTTTTTTTTAAA 




5 5) 



ft £<03-g ^ Hfc*M**x« *s £tf x 7 e>'J>ft 
<<h'blo^7x-;^Tfe^^U=f^^l/^K or 



Tp b Gp b GGAGCCATAGCGAGp h Gr b c 
Tp b GGGAGC p b Cp b ATp b AGCp b GAGGC p e T 
Tp b GGGAGCCATAGCGAGG p t C 
Cp b Gp b GAGCGATACCGAGGp b Gp h T 
Tp b G? b GGAGCp b Cp t ATp t AGCp b GAGp » Gp t C 
Cp h Gp b GAGCp b GATp d ACp t Cp b GAGGp b Gp h T 
CpbCpbCCCACCACTTCCCpbCpbT 
Cp b Cp b CTGTCCCGGGATAGp b Gp b T 
TphGpbGpbGpbApbGpbCpbCpbA?bTpbApbGpbCfh 

Gp b Gp h AGCCATAGCGAGp b Gp b C 
Ap b Gp b CCATAGCGp b Ap b G 
Ap b Gp b CCATAp b Gp b C 
Gp b Gp b TTTTTTTTTTTTTGp b Gt b G 
Ap b Ap b TTTTTTTTTTTTTAp h Ap h A 

[0 16 7] (I b-3) \Z 

X) , Man CT>/— X) , n-oct-Glc (n 
-t^^^nvH) , n-oct-SGlc (n- 
t^f;Wft^'>K) , PhGlc (7x->lW 
AOS/F) , PhGal (7i^M7^h*>H) , G 40 
a 1 N (#^# h1ta» . N-AcGa 1 (N-Tir 
^#7^ b1^» , N-BzGa 1 (N-^>VW 
M7^h-9-5» , GulN (^31*5 » , N- 
AcGu 1 (N-T*fe^U^niJ-a» , Mel 
U fcf:*-X) , Gen (y^^tf^-X) , Iso 
Of WJUh MJ*-X) ft£#W£lt>. WIC, Me 
1 (*Ufcf:*-X) , Gen (<y>^tf*-X) , N 
-BzGal W-1>V'()US7>? ft£# 
tfU^S^U^KWWtt (I b — 4 ) K 
^5Ytim R#«l:liGal iU^Pb- 50 



<sam*i 3 2) 

fflBWt: 3 3) 
(SS^J#*f : 3 5) 

3 7) 

0E9HH»: 3 9) 

(M&mn : 4 o) 

(E^J#-^ : 4 1 ) 

4 2) 

GpbApfaGpfaGpbC 

(E*J#^: 4 3) 

mmm^: 4 4) 

(E*l#*t : 4 5) 
<E*I#*»: 4 6) 
(E**J#^: 4 7) 
(SB^J#^: 4 8) 

X) , Man 0T>/-X) , Glu wova— x) ft 
£a»«F*L<. EMcGal (2f^* X) jWKBT* 

JlttHfctt* §fcfi&#l3, 4, 6, 8, 10, 12, 1 
4,16,18,20,22,2 4,2 6,2 8,3 
0, 3 2-6 0*5<fctf6 4Tmm2tl2>b<DfcZ&#& 
b<, ft*>TfcSMS«l 0, 12, 14, 16, 18, 
2 0, 2 2, 2 4, 2 6, 3 2, 3 3, 3 4, 3 5, 4 
4, 4 5, 4 6TSJ&£n£fcOft£a^fcD#£L<, 
»l:*««1 8, 4 4, 4 5, 4 6T?W&2tlZ>1b<D& 

C0 16 8] *mm\z&ft%*v3*9i'*3 L bwimft 

(I) tt. ^T^CO^'JzfX^U^HiZaiiTr^, 0 
»tft*^^l>*->H&fct^«fttt>6rttJC«-3T, ^ 

u>, tru^^>ftifo«;2£ffl&t«*«ssa«w^ 

liriCfip:Sb^:S ("Oligonucleotide Synthesis; a prac 
tical approach" M. J. Gait (ed) , IRL PRESS, (198 
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4>.) , v-Tkmm&TSszyjy&mmft&zwiH-* 

A**-bmmmzm& (M. D. Matteuci et ah, Tet 
rahedron Let., vol. 21, 719 (1980). S. L. Beaucage 
et a!., Tetrahedron Lett., vol. 22, 1859 (1981). 
L. J. McBride et al., Tetrahedron Lett, , vol. 2 
4, 245 (1983). B. C. Froehler et ah. Nucleic Aci 
ds Res., vol. 14, 5399 (1986). B. C. Froehler et a 
I.. Tetrahedron Lett., vol. 27, 469 (1986). P. J. G 
aregg et al.. TetrahedronLett. , vol. 27, 4051 (198 
6). E. Uhlman et al., Chemical Reviews, vol.90, M 10 
0.4, 543(1990).) , *rtl*> V bt> LT_tf2## 

\Z, *K«0*U^*l/tfHB»# (I a) *3<fctf 

(ib) <D&mmz-2\,*Twm\zm.m?&. 
M-u=fs*i/*^FBW# (i a) <D9mm sr. 
* u =r* * v*? mmmzmxTzitvxDm&m** 

*TIK»i:ft5«l:^ft*fctjLB»**Si:aot, 
&B\ZfcCT*<D2mt*Mm*&Mls1t& ("Reagent 
s for Organic Synthesis", vol. 1, 453, L. Fieser 20 
(eds), John Wiley and Sons, INC. (1967). D. D. Reyn 
olds et al., Org. Syn.,Coll. vol. 3, 432 (1955). 
R. R. Schmidt, Angew. Chem. Int. Ed. Engl., vol. 
25,212 (1986).) > ^CO 1 8bktt£&ffilB##XfRBBtt 

<D'&tojjmz\sit&vT* &7s7<<>mwim#$>z>wt 
H-*x**-hnmmzm%* fn^^a-yhti 

*. ttTfc, *JW©*U^5i*U*9 l Hll»# (I 

a) osaj&&£, q**yt*o, Yt?a$n*»ss© 59 

*Urf^^U^F«*fr (la) *$J:^Q*tS: 
[0 16 9] 
Mb 9 0] 

Y-O-CH2 

HC- 
Y-O-C H 2 

[0 17 0] T*fi*U^5l«rl/*?F«»# (la) 40 

^FBWtt (I a) («, ^7^h-XiiMiA 
Lfc^y:***^:** FB*M» tt, !2lT<Dlxfi> (a) 
#»6 (c) T^f*»fCcfcoT«ar*Ct 

mmu&mmtzx^T&mzntcmmmfc fh7 

-0—*>"/<f;Wtf^ h— X) G> 6 {fc#RS<0 U >R 
fl:K*tta»XiK (M. D. Matt- euci et al., Tetrahe 
dron Let., vol. 21, 719 (1980). S. L.Beaucage et a 
1.. Tetrahedron Lett., vol. 22, 1859 (1981). L. J. 
McBride et al.. Tetrahed-ron Lett., vol. 24, 245 50 



(1983). B. C. Froehler et al., Nucleic Acids Re 
s., vol. 14, 5399 (1986). B. C. Froehler et al.,Te 
trahedron Lett. , vol. 27, 469 (1986). P. J. Garegg e 
t al., TetrahedronLett., vol. 27, 4051 (1986). E. 
Uhlman et al., Chemical Reviews, vol.90,No.4, 543 
(1990).) (W&ftlCLfcj&loTfffcS. 

[0171] wromm^m^^ti^ 

CO 1 7 2] 

Hb9 i] 

f /CHs ^ 
Q-0-P-N4-C-H 

I T\cH a ; 2 

OCH 2 CH 2 CN 



[0 17 3] C^*, QttWEtH«8Swt. J 

^n^mwm (a) % 

[0 17 4] 
[ft 9 2] 



f /CHa A 
1-0- P- N 4— C — H 



[0 17 5] CaS*. Qtt*ttE&m***wU X 12 te 

+. ] T*an*«BW* (b) wt % #u^«n/**- 

FB»# (I) LT^fflTfc*. »B» 

# (A) *5i;tf (B) fc^T, Q^YTfcS*^ Y 

^fb*» (i) xm-<rch(Dtmm<Dh(D^m^^n 

fc « z.ti *> c i - 5 T)\>*)\>f} (^ 
H * 1t ^ n £ <7>zK&S#C i - 5 T)l>*)V1} 

)V* P & E) <* tlT V>T t> £ V> C i - 5 7)V*)Vt> 

A#»»ctt, «*. tf l, 2, 3, 4- 0 -7- h y7±?)U*y 2 
h-X, 1, 2, 3, 4- 0 b ^ > / — X, 1-0-n 
^)V-2. 3, 4-0- b U ^>\Af )Vtf)V^ > F , 1-0-n- 

^^^;u-2, 3, 4-o- h u ^>*/*f ;i^;*^;io > f, 1-0 

-7xr;H, 3,4-0- b U t>»/-f JI/^3 F, 1, 3, 4- 
0- h U ^ > ^•l' Jk 2-N- ^ > 7 ^ b+r^ >, 1, 

3,4-o-hurir^ji/.2-N-r-tr^;v^7^ Mfa>, i, 
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3,4-0- h U 7±7)l, 2-N-7-k^^;V3^5 >, 1, 3,4 
-0- h 'J'O^JkH- h U 7^D7t^M7^ h 
-tf^ >, 1, 3,4-0- h U ^>\Af 2-N- h »J 7fr*n7 

(B) Kfc^Tte, ^tCl-0-n-^^^;V-2,3,4-0-hU 
sO^-i )V?)V^ > F, l-0-n-*^;U-2, 3, 4-0- h U 

# (B) ic^^^x i2 T^$n-5Ci-6y;v^;vs, c 

[0 1 7 6] Q#YT&£B^S# (A) *><fctf (B) 

T, #J;Lfcf, Gal (#^* h-X) , Man (v>/ 
-X) , n - o c t -G 1 n (n - * 2 ^fr? )Vn 
F) , n-oct-SGlc (n-:* 2?- 
3vF) , PhGlc C7xx;l^JlO~>F) , PhG 
al (7xrM7^ h->H) , Ga 1 N (tfy? hi* 
5», N-AcGal (N-y-fe^;i/#^ hlt^ 
N-BzGal (N - ^ > )Vfl ? 9 hU5 
» , GulN <^;lOlt5» , N-AcGu 1 (N 

> Mel (*Uhf:*-X) , 
Gen (y>^tf^-X) , Iso MV^Fh'J 

Q*tYT&*t££t»# < B > t^^*, *U^* 
Utf HOS' **8«fcllfr&LT* n-oc t 

-Gin (n-^fiW3yF) , n-oc t-S 



82 



*Glc (n-^^-^SOVoi'F) fcEYMfrtl 

(a) (b) ttxd znzmo 

*«JW6«1. 2, 5, 7, 9, 11, 13, 15, 1 
7, 1 9, 2 1, 2 3, 2 5, 2 7, 2 9*5<fctf31T 

[0 17 7] 
Ht9 3] 

i0 Y-O-CHj 

HC- 

y-o-t h 2 

[0 17 8] (A) (B) tVX 

te, **)dtX9l'*7\ z <DS' LT, 
tf. Gal W7n-X) , Man (V>/-X) , 
Glu (^3-X) ftKGal Ctf^h- 

ViTfe<fc^**» (MAtf, X, T>/- 

£t&*»R8J# (a) *<fctf (B) 

(1) x 1 , X';feJ;tfx 7 7^n^nOHS£fcteSH 
■T»**U^irU*^H«»» (I a) <DW&& 
SifcS (a) 

[0 17 9] 
*30 Mb9 4] 



^0H 
BzOJ— <l 



OBz 
OBz 



+ CI 



(ID 



I A W* 
0CH 2 CH 2 CN 

(III) 



+ CHsCH 2 N-fCH 




[0 18 0] k*. Bzte^w-f ;fcB£*t\, ] 
EJ63C (a) (II) pkhmsts 

o&->7yx^;vr«si$nfcu>»ft;a»j am 

(iv) £ft£t>a>T&£o (ID 



din 1 2 - 5 ^ u ^^^x^jk^-f y y □ t:;i/ 
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7iU3-/Mi (#K *9J-fr. J-M *m 

«a*r<b*« (iv) znz>. mm<t&® ui> *5<fctf 
(in) rau -tneff4i»o3?j5fe»*vii«nfc«Pi;* 

m (ID te&fclXiR ("Reagents for Organic Synthesi 
s", vol. 1, 453, L. Fieser (eds), John Wiley and 
Sons, INC. (1967). D. D. Reynolds et al., Org. Sy 
n. ,Coll. vol. 3, 432(1955). R. R. Schmidt, Angew. 
Chem. Int. Ed. Engl., vol.25, 212 (1986).) (Djyfc 




(43) UHT7- 1 1 2 9 9 7 

84 

I) B4ijOXiR (M. D.Matteuci et al., Tetrahedron L 
et., vol. 21, 719 (1980). S. L. Beaucage et al.,T 
etrahedron Lett., vol. 22, 1859 (1981). L. J. McBr 
ide et al. Te-trahedron Lett., vol. 24, 245 (198 
3). B. C. Froehler et al., Nucleic Acids Res., 
vol. 14, 5399 (1986). B.C. Froehler et ah.Tetrahe 
dron Lett., vol. 27, 469 (1986). P. J. Garegg et a 
1., TetrahedronLett., vol. 27, 4051(1986). E. Uhl 
10 man et al., Chemical Reviews, vol. 90, No. 4, 543(199 

o).) <Dism\z Lfca^TiesTs 

(0181] E*5t (b) 
[0 18 2] 
* [ft9 5] 




(IV) 

3 




BzO J 0 0CH 2 CH 2 CN 

KOBz 

)Bz 
OBz 



:h 2 cn v_/ 



[0 18 3] Cj*;*, B8tt^>WW**U X 41 
CPGte©fflfi# (Controlled Pore Glass) £^ 



o R 

x 4l =p-ocn 2 cn 2 CN 



(VI) 



0 R 2 
X 51 =P 0- 



0CH 2 CH 2 CN 



0 E 3 



CPG 



EJtaS (b) \*> K*SC (a) TSen^tt (IV) 

&tt*U^^U*^H«** (V) £©KjST<fc*. 
50 (IV) 1Y^^D^CTIT2 0-1 0 0V^ 
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£20—10 07^ pa^frmmoi -Hfh77-^ 

(«, h;px» , 7-fehxHJ;k eus> 

)vn—)vm <«u *&s—)v. x^/-jw sffl^^c 
fflK a*Rj6fflK-2 ot:^&7 o*ca*. M£L< 

ttl5W63 5tS«^ ■*KW»IB34«I*»6 3 

o ^raes, M£ u < tt 5 s 2 o #wg«Ejss 

ttTfc'&ft (VI) Bfift&ftt**l-Hfh 

.0— p 0 . a B 1 

BzOi 0 0CH 2 CH 2 CN 



10 



*u=f^^u*^H«*# (v) ^ngft»»^ 

HS6*tWit ("Oligonucleotide S 
ynthesis; a practical approach" M. J. Gait (ed),IR 
L PRESS, (1984).) KLfcJ&toTfcZfeS CtfltT* 

[0 18 4] (O 
[0 18 5] 
[ft 9 6] 




0 R 1 



=P- 



(VI) 



0CH 2 CH 2 CN 
B 5 



6i» 



x 5, =p- 
i 



-0- 



0CH 2 CH 2 CN 



CO] 

CS) 




CPG 



X 11 

^-o-f — 0 1 o 

BzOi 0 OCH 2 CH 2 CN 



f4* 



Bz 
OBz 




X"' =P-0CH 2 CH 2 CN 



(VII) 



0 R* 



X»i =p- 
I 



0CH s CH 2 CN 



PG 



[0 18 6] (St, Bz^>7-fi^$^U 

x 11 , x 4, *j:tfx» i »4*n*no*fciis*«u x 

V^TfeJ:<, CPGttB«B# (Controlled Pore Glas 



50 



EfcjS (O tt, EfcjS (b) -TfSfcnfcffr&W (VI) 
£Kfc£fctelM:bT>ffc£%l (VII) mt)©^ 

-6. (vi) iv^^Dtrair> mm m 
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57 

Atf, mCPBA, NBA, NBS. I 2 , DMSO- 
v (^x-^rir^JU) yXJV7>f h\ 3H-1, 2- 

<«i 5t:^e>3 5tg«t*^ s*Wfmtt, HftK 

MKMH3 0M»6 1 OOM8 

is<b«<&«, a«R*«pW3 o»m*>& 1 0 o»mm 

M£L<«3 0 9111^6 2 0»B8KT*S. 
T, ff&nfcfrfrtt (VII) o««asBSt*uif: 

HST***U:*S*W;r^F«*# (I a) £§SitT> 
)H 



10 



BzO, 




7>*-7/fcfU^> (5 : 1) »«S6 0X:T6«fW 

L C fc ^TlMM"* ItJ&^5 ("0 1 igoouc 1 eo 
tide Synthesis; a prac-tical approach", M. J. Gai 
t (ed),IRL PRESS, (1984).) , 
[0 18 7] (2) X ! , X 4 ^5j:t;x 5 ^n^nCi-5 

7 >v* c 1 - 5 t )V 3 * ism £ & c 1 - 5 j y )V* 
5 ys?*^t 'J HB«# (la)© 

EJ*o£ (d) 
[0 18 8] 
Mb9 7] 



4- Cl-P-N^^H^ 

\W 2 



CH 3 CH 2 N-/(^ CH3N \ 

\\:h 3 /2 



+ 



'I 2 



(II) 



(VIII) 




[0 18 9] (e) 
[0 19 0] 



Mb9 8] 
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[0 19 3] JK»fc^fcT»*U>Kflsffll (VIII) 

»*rr*di:aiT€r*. HAtf, 4i»X«t (M. D. Matte 
uciet ah, Tetrahedron Let., vol. 21. 719 (1980). 
S. L. Beaucage et a I, , Tetrahedron Lett. . vol. 22, 
1859 (1981). L. J. McBride et al. Te-trahedronLet 
t., vol. 24, 245 (1983). B. C. Proehler et al., N 
ucleic Acids Res., vol. 14, 5399 (1986). B. C. F 
roehler et al. , Tetrahedron Lett. , vol. 27, 469 (198 40 
6). P. J. Gar egg et al., TetrahedronLett. , vol. 2 
7, 4051(1986). E. Uhlman et al., Chemical Reviews, 
vol.90,No.4, 543(1990).) <7>#ffifcbfc#oT«jfrr 
ZZLttf-CZZ. MjfcjS (d) tt±IHS*S (a) <h, 
RJ&jZ (e) tt±ER«SC (b) <b, (f) \Z± 

«1JE*5S (c) tmWzl^Xff^^tfj^^^ 

x, ssnfcft^* (xii) <D&m&z®3k~rz>z£\z 

ST&**U:*X*U:*^FBMM*: (I a) fciSiTT* 50 



[0 19 4] WU^^WHBl* (lb) 

[0 19 5] 
Wfcl 0 0] 

[0196] cs:*, w\ B^^iXRMifflnatnaa 

^U^PIfVtt (lb) <7>©ii*[tHte£LTW^T& 
[0 19 7] 

Hfci 0 1] 
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Y-O-S- 

h 

[0 19 8] &ft\t 
[0 19 9] 
Wbi 0 2] 

Y-0-CH 2 O 
I I! 
HC-O-P- 

Y-0-tH 2 X 1 

10 

[0 2 0 0] Y&£ZfX*\m&£mi8;&Z7X 

[0 2 0 1 ] 
tflSl 0 3] 

Y-O-P- 

[0202] T«sn*sco**&* Y-e7Rznz>m®& 
^ > % /-r * c i - 2 o r j wpst@& £ nx 

Any > il^xUS* 3 nx i> T £ v> c i - « 

- ;vs & £ v> t*^ > ;usx@&3 nx v ^ t> co 

U£#»*\sto. l,2,3,4-0-rh77t 30 

^frilyZh- X, 1.2. 3,4-0-7" h77tf;K>/ 
-X, 1-0-0-^^-2, 3, 4-0- h U^>*/-f^3 

h> i-o-d-* j^;u-2, 3. 4-o- h g <*>vr>r 

Jl/HyF, H-7x-JK3,4-0-b U^>^JW 

n v b\ 1.3, 4-o- h u *t > v-r ;k 2-n-^ > v< JUtf 7 

1.3,4-0-hU7t^,2-N-7tfM7 
^ h1J-*>, 1, 3, 4-0- h U 7t^, 2-N-7t^;P^ 
> % 1. 3.4-0- h U ^>\Af Jh 2-N- h U 7)V*U 
Ttt)V137>7 h1^>, 1, 3, 4-0- MJ^>*AOh 2-N 

x'tim «a«®oh** ©Shi, ®C:- 5 

7)l*r)V& ®Ci-5 7;^+vI, ®Ci-5^/7^+ 

OH!, zhnl, Ci-ioT^;WS> C 
i - 1 o 7Ji/n*->&, 7in;i/S43 &zf*t7 e dfc 

SHI, 7 xn^Sfc£a<ffalTfc*. W# 50 
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St 

[0 2 0 3] 
Mfcl 0 4] 

Y-0-CH 2 0 
I It 
HC-O-P- 

Y-0-CH 2 X 1 
[0 2 0 4] CSC*, YJ&«fctfXUittlB£W«**« 

f. ) T8*n«so»^ YT^^n-sfiss^sa: 

ITU «AB*«S#C i- 6 7M;P*M^S 

^mmm #^h-x, v>y-x*&i*y 

jSX&5, X'tlTIl W^tfOOHi, ©SHS, 
;7M^7$;S, *fctt©APy>Bf, Ci-io7 

;i/^jv^;v#n;vs> ohi, - hps, Ci-i©7;Wr 
s*> s siting 1 u 5 iHg«coBas-c 

[0 2 0 5] HTl:, **9i©*U^^U*yHfW 
# (lb) <DMm&&, 5' -*iStc^X^-h^-f 
* usc^ H ft***** U 9 V*=5- F*MM* 
(I b-1) X, WtffiMS; P i xl (7x-MD- 

[0 2 0 6] 
Hfcl 0 5] 




[0 2 0 7] fSfctoJst 
[0 2 0 8] 
Mbl 0 6] 

Y-O-CH2 O 
I II 
HC-O-P- 

y-o-ch> d)H 

[0 2 0 9] T***U:***U:*^FiMM* (I b) 

(1) X 8 ^OHS^/t«S Hgt^St U ^ ^ 
^pflWfl; (I b-1) 

Ha-Cfc^^Urf^^U^HfltB* (lb)) <D®& 
ft 

[0 2 10] 
Mfcl 0 7] 
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SJCSi (a) 



(49) 
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Pix-OT^O^j' C l-P-N-f< ) 2 

\ / + JL 4 EtN( i P r) 2 

HO R 1 

(XIII) (XIV) 




B 1 



Pix-O^Q^ 
O R 1 

(XV) 



[0 2 11] HC*, P 1 xii7x-Wij->T^H 
£t*U EtN(iPr)2ttXf;^V^D^V75 

>£^-r* ) a? 

JEJiSSC (a) ffc<&» (XIII) o*RS§7xx;« 
**U >flmcia»it*UTv>* 'J (XIV) ifi 

fl^tt (XV) £^S*><ET&5o (XII 
I) i 3 'J t;n:» it l - 2 $ u u 
Si (xiv) £2-5 ^ ywwox^^v^ni; 

(WL Wc**v>. ^pd^ji/A, rattfbtt*) > x 

— t-JHH (0!L i^x^JVX— -r;k rh7t KP77 
» . #«Kttft:*XM («L ^>i?>> Mkr» , 
7th-MJJK bfUvX >*;*^JMv>UA75 F, z? 30 

;*^;ux;i^*->f, rjpa— ;w« ml 



£jfcB#fm o . 5 R»m*> £ 5 R»nsi& as b < \t 1 R$m 

*6 2»|HI8«fi**tTft*» (IXV) Jg» 

(xiii) &&zf (xiv) »tna«ii»«)«tfi« 

^ftSCfit (M. D. Matteucl et al., Tetrahedron Let 
t.. vol. 21, 719(1980). S. L. Beaucage et al., Tet 
rahedron Lett., vol. 22, 1859(1981). L. J. McBride 
et al., Tetrahedron Lett., vol. 24, 245(1983). B. 
C. Froehler et al., Nucleic Acids Res., vol. 14, 5 
399(1986). B. C. Froehler et al., Tetrahedron Let 
t., vol. 27, 4051(1986). E. Uhlman et al., Chemica 
1 Reviews, vol. 90, No. 4, 543(1990).) (D^mzV 

CO 2 1 2] 
Mbl 0 8] 
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RJE3C (b) 
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0 R* 



6CH 2 CH 2 CN 



(XVI) 



H 

i 

M 



Pix-O-i ^O, 



+ "» J » 

n n B s O 



0 R s 
C P G 



O R 1 



(XV) 



Pix-0 



0 R> 



I 

P 



o 

I 

p 



6CH 2 CH 2 CN 



(XVII) 

[0 2 13] C5£*. X^ttOSfcttSS^U n<Dm 30 

(b) te, (a) Tft^nfcftfi* (XV) 

*fctt*U^^U^H«*# (XVI) £Ofij6T» 
£. (XVI) 1 T>f ^D^;i/tC^UT2 0*>& 1 

HR*# (XV) t20^61007<^D 



o 

C PG 

6 3 5*083^ I*K)6»B3»m^e3 0»IBS 

a, a$ k ti 5 s 2 o 

m (xvii) *n*o m&ite?®°v$>z> 1 -h^ h?v- 

*£v:*^f«|3»# (xvi) -tna#a»©*»* 

^^l/^Hft*J*"T*3SrtS ( M Oligonucleotide Sy 
□thesis; a practical approach" M. J. Gait(ed). IR 
L PRESS, (1984).) lCLfc««t>Tff "5 CfctfT**. - 

«$ffiV^^j£C0^-rn^oTt>^TtBT*S^, gift 

[0 2 1 4] 
Mfcl 0 9] 
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M£3$ (c) 



(51) 



7-112997 



100 



Pix-0 



Xi 



O R 1 

I 

P 

6- 



O R* 
X 8l =P 0 



OCH 2 CH 2 CN 



CO] 
[S3 



(XVII) 



O R 3 
C PG 



0 R» 



I 

o- 



0 R 2 



X Bl =P 



OCHiCHnCN 



(XVIII) 



O R 3 
I 

C P G 



[0 2 15] E«5t (O fck K«3« (b) T#^nfc 

(xvii) ftKfls*&tt*fcbTfls**& (xviii) 
£#£t>cDT&£<, fls^«r (xvii) i7<^Pt;n:^ 

L/TK-fbJW (#J> mCPBA, NBS, NBA, I 2, 
DMSO-DCC^2> »*U<ttIi) S&ttatfldW 
(«, S> (7x=JV7-fe?;W 3-H, 

if) Sift 2 0 7>f ^ d^M 6 1 0 0 7< ^ □ t^S 

iifts*^W3 own* & 1 0 o^ra^fi, a 



49 



[0 2 16] fit, »6ftfcft^*l (XVIII) 0«K 

FRBtt (I b) ftBfi«Ct#t#«. 

v>> (5 : 1) i§M6 0tT6^TO^^<!:l: 

TO««*S»V^«. attfHPLCfc£*JHVvr*|« 
t4ui*tT** (" Oligonucleotide Synthesis;a pr 
act ical approach" M. J. Gait(ed), I RL PRESS, (198 
4).) . Sfcfc, ±e®ajfittlC*»TP 1 xS£R£ 

[0 2 17] 

Hfcl l 03 



50 
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Y-O-P- 



(52) 1 1 2 9 9 7 

101 102 

[0 2 2 1] (2) X*ifiC\-%7fr*M& C.-s7^ 

[0218] sfcte a*>-&> c . - 5 ^ / 7M^7 5 y I ^fcfiift^n 

[0 2 19] TV»T«>J:Vi»#i»T*-6*U^>c*^3r?KWWff 

[ftl 1 1] (I b-1) Crfcta-fe, X 6 ^7x-iH^ X'#C 

Y-0-CH 2 O i-.7^m Ci- 5 T^n^->S> C:- 5 ^e/7;i/^ 

H C -O-P - y **&tt«**nT^Tt>*lf»3Jr»WlT** 

Y-0-CH2 oh *»j=f*a>u**Fiiw* db) ) cosaife 

i0 [0 2 2 2] 

[0220] ca;*, Y*3<fcr/x i tt«iiBti^*«^* tfbii2] 



Pix-Q-^Q^J 1 ^ ci-P-N-^<) 2 

HO R 1 

(XIII) (XIV) 




EtN (iPr) 



P ix-O 



. . O R 



R 1 



(XV) 



[0 2 2 3] K*, P i x(i7x-;W>f^8 [0 2 2 4] 

£5kU EtN (iPr) 2ttXfJ^V^D^7 ^ [fcll3] 
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(53) 



103 
( e ) 
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HO- 



O R 1 



X«-P o 

0 



(XIX) 



O R s 

i 

C PG 



H 
i 



P ix-0 



\ 7 N-N 

O R' 

<g>-P-N-f< ) 2 



(XV) 



Pix-0 



0 R 



B' 



0 R 2 



1 1 

o 



3c7 



O R» 
I 

(XX) C P G 

[0 2 2 5] C^*, X* 2 \ZCi-s7)V3r)Um, Ci-sT 30 Jtft^ftm— &tz\ZmU*oT^Xh£l<\ ) 

nt^tt><i:^^ill^l, nOiftt95IU;:*5^T Wbii4] 
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( f ) 



(54) 



7-112997 
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Pix-0 



0 R* 
i 

P 
i 

0- 



O R 2 
X"-P O 



(XX) 



COD 



0 R s 
( 

C PG 



B' 



Pix-o i^°y 

0 R 



o 



O R* 
X Bi! -P 0 

b 



(XXI) 



0 

C P G 



[0 2 2 7] H»{b-&«T**aSiC«HSnT^T'b 

# (xix) *naff4iJii<D^ffi**vitt-enfcflii; 

toXPU**- H«Wffftffl^T*U 

J^"f"«5^ffi C Oligonucleotide Synthesis; a practi 

cal approach" M. J. Gait(ed), I RL PRESS, (1984).) 40 

•fn*CJ:oTt>^JtET**^ a»£7*«Tfr'5 ^tl- 
««&ffl^S*j*3^a*UV^ £Jfcj£ (d) te-LfBSlfc 
it (a) <h, (e) l*S*5S (b) t. 

(f) tt£j&5t (c) tmrnzLTftszttf-czz. 
ttt> sen&fk^* (xxi) cD«as-€:a«w«c» 



3r**u*^H»Mitt (i b) *»«"r*c:t««-c€r 

owRWfl£ (A) &&zfm&m# (b) tt*na*4i* 
*&wotswim# (a) <d*t, 

[0 2 2 8] 
Mbl 1 5] 

Y-0-CH 2 
Y-O-C H 2 

[0 2 2 9] •c*$n«»«bfc*u^«&#-r*»R 
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[0 2 3 0] 

5*£f>5£ (a) 



(55) 

* * Mb l i 6 ] 
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HO I OH 




(XXIII) 



B F s -Et 2 0 , MS 4 A 
CH 2 Cl a 




O-i 



~0-ch 2 h(Q) 



CO 2 3 1] RtSA (a) (W>W«t«l&yj 

BLfc7yft*7jh-X*»# (XXII) 

(xxiv) £f#£t>cQT&3« fc-&4* (xxiii) l 

«L/fc7^flS*9^h-X«*#&, (BFs- 
Et 2 0, SnCU, CpjHfCh-AgClO^ C 
p 2 Z r C 1 2-AgC 1 04, £CD+Tfc£f£L<teBF 
3 -Et 2 Oo Cpli'>^a^>^yX-M^to ) £ 
3-1 25'J^8^i:€l/^a7-y-^K ^ 

dd^;ua) * x-^;ugi (#K h;px 
Sit<«i^f^>^v\ 7 8*c 

^2WWSaSJS3*Tfl:^« (XXIV) 
[0 2 3 2] H»ft-&» (XXII) *«fctf (XXIII) tt. 



OAc 



(XXIV) 

K&rzz.t.w-c&z. H»fb*&« (xxii) « 

^»S:ffl{(K. Suzuki et al. , Tetrahedron Lett. , vol.2 
9, 3571 (1988). K. Suzukiet ai. , Tetrahedron Lett. , 
vol.29, 3575 (1988). K. Suzuki et al. . Tetrahedron 
Lett., vol.30, 6879 (1989). K. Suzuki et al. . Tet 
rahedron Lett., vol.30. 4853 (1989). T. Ogawa et 
al., Tetrahedron Lett., vol.31. 1597 (1990). T. Og 
awa et al., Tetrahedron Lett., vol.33. 6343 (199 
2). T. Ogawaet al., Tetrahedron Lett., vol.33. 7 
907 (1992). T. Ogawa et al., Tetrahedron Lett., 
vol.34. 1061 (1993). K. C. Nicolaou et al.. J. Am. 
Chem. Soc. , vol.112, 3693 (1990). K. C. Nicolaou 
et al., J. Am. Chem. Soc, vol.114. 8701 (1992). H 
mt^m (XXIII) te&fcJXSt ("PROTECTIVE GROUPS IN 
ORGANIC SYNTHESIS" Second Edition. T. W. Greene a 
nd P. G. M. Wuts. John Willey & Sons. Inc. (199 

i). )<D^mz vitifi^x$mrz> z. tA*vzz> 9 

[0 2 3 3] 

Mbi l 7] 
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R«* ( b ) 



(56) 
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O Ac 




-0-CHi-(§) 



0 Ac 
(XXIV) 



CO 2 3 4] £JSj£ (b) (XXIV) <D^>v;U 

g£Pd#ftT««^t::<fc^Tfl&#KU (XX 

v) ^i^t)^^ it&m (xxiv) i3yqE;nc# 

UT> 10%Pd (OH) 2 3 0mg-60mg$jD 
X» , 7thnh'j;K t!U^>> y/^M7 



30 



Pd(OH) 2 . H 2 

MeOH-AcOH 
(1 : 1) 




-OH 



O Ac 



(XXV) 

(1:1) *EEzK3§SsJtJ (3. 5kg/c 

m 2 ) IC<fcD, M*K*fiK-7 Ot:e*, S 

*Klil5t-3 5t:|§&T> 31#Ki6«fM 1 
2 4BSMfi«, a*l/<»3«rMA^ 1 
airrffr&W (XXV) 

[0 2 3 5] 

Wfcl 1 8] 
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(57) 
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112 



O-, 



-OH + Cl-P 



/OCH.CH.CN EtN(iPr)2 



0 Ac 
(XXV) 



O Ac 



(XXVII) 

[0 2 3 6] sjSjS (c) tefls£«i (xxv) <nim&* 

#j (xxvi) £K*s-a\ (xxvii) 

ifc&to (XXV) 1 5 »J *;HC#LT i^e>2> u 
^e;i/SS©u>»fl:»J (xxvi) 1 2 ~ 5 s u ^ugflw) 

X-^HB (M. ^>^>. MUX» , T-fehXhU 

*vh\ »Bxf;k t;v3-;u« x 

<tt«fl5^9 1 ^>*«^ ItE*l«-2 0 , C-7 0 40 
"Cgffi, M£L< til 5^-3 5tfi«^ X*KJB» 

wo. 5ra-5^m a*u<ttiRfW*^2«r 
wa*K***Tfls^« (xxvi i) *mz> Q mftit&m 

(XXVI) ttft»lX«t(M. D. Matteuci et al., Tetrabed 
roo Lett., vol. 21, 719 (1980). S. L. Beaucage et a 
1., Tetrahedron Lett., vol.22. 1859, (1981). L. J. 

McBride et al., Tetrahedron Lett., vol.24, 245, 
(1983). B. C. Froehler et al., Nucleic Acids Res., 

vol.14, 5399 (1986). B. C. Froehler et al., Tetrah 
edron Lett., vol.27. 469 (1986). E. Uhlman et al., 50 



\ 



N-f< ) , 
(XXVI) 



C H 2 Clj 




/ 



OCH 2 CH 2 CN 



-0-P 



\ 



N-K ) 2 



Chemical Reviews, vol.90, No. 4, 543(1990). )<£#& 

mznzmvHt&m (xxv) &&*-r*5C 

[0 2 3 7] 
[flsi 1 93 

Y-0-CH 2 

HC-O-R 10 
Y-O-t H 2 

[0 2 3 8] YttMnEfcM*tt*«U R 10 te 

[0 2 3 9] 
[ftl20] 

Y-O-CH, 



r-o-CHj 



[0240] t (a) (b) okjI 
^w^tiTffflT*^ &mm& (C) (C*5V>T* Y 
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CO 2 4 1] &<[sTftZn**VzfX>7U*7\ i ®& 
» (I) . (Ia) fcitf (I b) ^2H8«cT#^nfc 

^U^^^l/^^KKW* (I) , (I a) (I 

^?l/*fHWMKI) » (la), (lb) (H 
T\ *U^5C*V*?FIHI# (I a) &£Zt7lrVXX 
ZlsjrTVVimft (I b) £^J6T, *u^^u*y 
PKtttt (l) t»t5) Sfctt-totttt, &a£ft 

(«Atf, ^ttKts, v-ovTsmms PTCAi 

NA**^ttmRNAtC» , r*fi*lttt < fct3T, 

^ftBHftStt^W^RfcE) SrSSrrafig^OJB 
S&jWML/fcO-rs^t^T?**. «^.«. <l) JBtt 

B«aiffli+o«ft«tS3ie j p(os!s*ffis-r^, (2) 

Z>s (3) #ffift9l*BiiTflCH£fc**>^*KftK 

*T**e^©«siftffl*fr** (4) atttraoft;* 

(5) PTCA»©jfilffS»^JCilt>«» 

^iCfflV^C MAH* IS^N-ras© 
mRNAlRIMttt«DJ:5a:N - r a s MM 

y-r*^^**. c©*5fc«*©~£iWfts#U3j; 

^HRW* (I a) V^J3>ST>^"fe>X • *»J 



(58) »H?7- 1 1 2 9 9 7 

>3i;->(0t>3^-> (Wr as) ^<D&&. *> 
a^->tl/T©a««i (#Jneu/erb. B2) 

20 04 )vx\z&&Lfcft%\z&zh<Dt2mmiz*wit<n 

cam- i^^<D«ewKs-r«5^t«cj:o, 
•en*, a sic* (t»w»c»»n6©ae^©«a*«* 

H & o T v> £ ttT \*U totfi* ttJBfB tt © 

k it n is t u * vm&w \zmi>t ±*tmim& ft 

aSUTl/SK *©»«K4»«ftHJifcUTVi*fc 
UttVUmi* (i) fsfctWcDttWu :o«t^^ 
v^x, *x^, ty^, tr;k 

*g^arl^*yHil«{* (I a) *fcl«-<D««U# 
[0 2 4 2] *»SO*'J^?U*?FII»# (I) 

*fctt*<o*ft±iaoji»jti/T«ffl-r**'&tt* i&B 

»J, T< ^ D A yt;«<l: (h ItiPWC, 

(i) *fctt-eo«[ft^3i*wi-B«>&n*a*, #^ 
mmxmft?z>z.tiz&^Tmm'?*z.h&x$z>. c 

50 ^y^>. =J->X^-^ h^^>h, 7^e7^A 
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(59) 
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<«*.«# U v;i^-h8 o, hco-5 0) fzEtm 

-®mzf&A (6 0 k 

gilt) IC*^T»» -Bl:a^0.1mg-10 30 
Omg, ffSKIil. 0-50mg, J:0ff^b<« 
1. 0-2 0mgT^ ( #BP«»:a4t*«^t 

A (60kgtlT) £*fr>THU -QfCO^^O. 0 
lmg-3 0mggE »*L<[iO. l-20mg| 
K, £9$?£l<<te0. 1-1 OmgSJt&lWRaitJC 

[0 2 4 3] *«W©*U^^U*^HR»* 40 

(I) *fctt-t©46tt, DNAl:*fbTfiin^MttS 

f HRW# (I) DNAK*fLT«n 



#BW7- 1 12 9 9 7 
IBO^U^^U^HWWff (I) *&tt*G>*«4. 

©*u^^ix*?h«w# (i) £fcia-£<7>&te, « 
7s9V-->?\zm^zz£t)*x$z. 

[0 2 4 4] 

(#%0J 1 ) 

I CAM-l7>^-ir>^^X^n^x— h : 
TsGsGsGsAsGsCsCsAsTsAsGsCsGsAsGsGsC (BEEI** : 3 
1) 

N-4 7$;S^>y-fJHT, 5* -*®S£DM 
T rlT*lSnft^?>«i»#l i^AfcftD 2 
0 7-f ^ ;«AStl&C P G 5 0 0 5 U ^7 A (1 
0V<^Dt;» €\ (AB IttScODNA sy 

nthesizer Model 381 A) JCfA^ttT*^^^ vl* 

h£0. 2M<0«flEfc)a:*ck'5^«i*7-feh^hU;HC 

(1) 3. 0 %TCA/CH2 C 1 2 ffl3I£6 0U>fH1^^ 
5' -DMTrS*»S«. ^<Z)»jR«fil'&JR 

(2) 7-feh-hU;MC«fcOCPGStt»-rs. 

(3) 7;W>*Xfc«fcDCPG*««$^:S. 

(4) 0. 2M^7/'»«^P75^ haa-/h 
£0. 4M^h^v/-;Wc£9> 5 »H*^ 

(5) 0. BMfh^I^W^A^?^ hV7 

(6) 0. 2 5M**BM/1 -^fM5^;-^/ 

(7) 7-fehr:hU;HCJ:**»» 7^=T>*XJr±* 

^±0i^c p G±\zmx2nfti»m>mmmzvk 
m2nft?7/i'>mmft&&x*vttx.~-bm&\z 

/ > >mm» & m& $ vz> it a k \*±m t m m<D&& * 

2:lcJ:05(»l/4-^Hfl*in*c#aUTV«<. (1) o 
>B^H7bfc«<DK««»fPtt«ft ("OligoDucleotide 
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Synthesis; a practical approach", M. J. Gait (e 
d), IRL PRESS, (1984).) \Z VltifliT&Z.Uo. 

/fcf'J>>> (5 : 1) i§i£T6 0 , C, eftBBRJB*** 

tfm&<D»2k&&Z.teo. ^MffiHPLC (mBo 
odasphere Cis) &m^TmSL&&£U5* &±<DWift 

X— h : Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs 
As Gs Gs C^rB^L)*:, 
IRS; 8 9 3. 3 OD 
A max ; 2 5 7 . 4 nm 
Amin ; 2 3 0. 2 nm 
[0 2 4 5] 

I CAM- 1 7>^ir>X*X*D^X-hOj£E?U 
Cs Gs Gs As Gs Cs Gs As Ts As Cs Cs Gs As Gs Gs G 

s t (m&mn: 3 6) 

0 0^U^7A (lOT^D^) 
(AB IttSSODNA synthesizer Model 381 A) KrTA. 

*D75^ h^Xy h£0. 2 MOjB&tCft* J; 5 tC 
m&7* hx h UJWCJSfcl/TaXy h«#^tf># h)l> 

(1) 3. 0%TCA/CH 2 Cl2ffiI$60^^ 

(2) 7-fehrhUJHaOCPG^t^ 

(3) r;p=f>^xtCcfcOCFG^S;^$-ti-^o 

(4) 0. 2M^7yy>^o7^^ha-yh 

(5) 0. 5Mfh7X^^7A^7>f hV7 

(6) 0. 2 5 M**1M/ 1 - M 5 

(7) 7ir hzh'j;H:J;^ 7;icf>;tfXK:«fc* 

£l±0>tlfin*C P G±tC*A$nfc^5 
&i<nitif7S a ^a-x- hfe-SK 

t^J;0 5C^^^H«B€JH*#tfUr^<. (1) co 
»fPTj»*LT*&DMT r *tte««bfc**jmiU 



(60) ^7- 1 1 2 9 9 7 

lis 

J6*<»7 U fc«0>JKftmftffM±tt& ("0 1 igonuc 1 eo t i de 
Synthesis; a practical approach", M. J. Gait (e 
d), IRL PRESS, (1984).) K Lfca*oT:fcC:fr 5 0 
rt^A^OCPG^OWLTri^ dn£7>^X7 
/bT'JS» (5:1) ««T6 01C, 6«rMK«S** 

t««lOB*Muft5. fOMUHPLC (mBo 
odasphere Cis) &fflVvr««€sfeCfc'5. Sk±<D»tt 
10 fC^OHM^CDI CAM- 17>ft>7*X*Dft 
x- h<Dj£EJ*J*X*D^*x- h*U l'** 1 

H : Cs Gs Gs As Gs Cs Gs As Ts As Cs Cs Gs As Gs 
Gs Gs T 

iRfi; 7 19. 1 OD 
Amax ; 2 5 7. 1 nm 
Amin ; 2 3 0. 9 nm 

CO 2 4 6] 

[##0J3] 

20 aftX^n^x-hJEEM^U^^U^F : 

(N - B z G a i P O) - Cs Gs Gs As Gs Cs Gs As T 
s As Cs Cs Gs As Gs Gs Gs T (&**J#*f : 3 6) <D& 

5' -*«I*DMT riT«g3nfc?5^>«M# 
*U ^7^&fe0 2 0Y<^P^*A^n^CPG5 
0>'J^7A (17>f^D^W £> SftfrdMI (AB 
IttSScODNA synthesizer Model 381 A) KTAOttT 
**K«*7A«C38&S. fLT^7yy>^D7 
5^ ha-yh*0. 2M©«fl»Cfc*,fcSI;:**7 

&««i:i:oT^7Am:^5. 

(1) 3. OKTCA/CHaC !afflffl£6 0»M*5C: 
fcH, 5' -DMTrSS»S«. 

(2) r-fehxhu;ncJ:DCPG&ftj»r*. 

(3) T;P=f>^XtC<fcOCPG^I£^$^So 

(4) 0. 2M^7yy>^D75^h^7b 
£0. 4M^h7 fc /-;WC<fcO, ffi&fcfo*5ftm&Z. 

40 UVo 

(5) 0. 5Mfh7X^f^7AvA;i/7>< H/7 

(6) 0. 2 5 M«*Bfi/ 1 - / 5 y y-JP/ 
Jl^Zty/T-b^t HD77>S«&3 0#W£J63i3: 

(7) 7thzh»j;na^^ 7;u^>^xic«t^ 
^_to»f^Tc PG±.\zm\2wt^$ it>mmmz{& 

50 J:«3T8§3«C^M4. ^ffcom&gB^JcD^r 



—1410— 



(61) 

119 

tJCckD>t^W^F«*)H*<*tfUT^<. (l)o 
3kftlB^KlSO¥«iK*tt9 956£t±T^ofeo 181 

■»*a«ic*oftftfc«, (i) *s£tf (4) (5) 

ov>TfcrFEO»&ICT*^fc*±E©»ff a> w 
(7) S*OiiLT*3CJa:'5. 

(1) 3. O^TC A/CH2 C 1 2 &t?i£: 6 0 f£Rfl33£ 

(4) Slt«17T§JSl/fcO. 2MN-^>^M 

(5) 0. lMa^/^U^VTHFI^DK 

ffi\zN-i>*M)\sti7?b'&$ >mmitzmA? z> z. 

("Oligonucleotide Synthesis; a practical approac 
h", M. I. Gait (ed), IRL PRESS, (1984).) fcL&tfo 

z.n*?>*~7/w*jy (5 : i) wreeot;, 

ffiHPLC (/xBondasphere Cia) £/8V>Tfif$&£:fc£ 

hits >*X7x- hiWS^LfctfXtfn^x- h& 
BM*U^^l/*?H : (N-B z Ga 1 PO) -C 
s Gs Gs As Gs Cs Gs As Ts As Cs Cs Gs As Gs Gs Gs 

IRS; 7 0. 5 OD 
A max ; 2 5 7 . 2 n m 
Amin ; 2 2 9. 6 nm 

[0 2 4 7] 

[##0J4] 

Cu. G«, GAGCGATACCGAGGb.Gij.T (MPl 
#^ : 3 8) (DG&L 

5 f -*M*DMT rI"ff««Shft?S^>««» 
#1 tfyAfrtcQ 2 0^^D^X$n/:CPG5 
0>U^7A (17>f^P^) SSfr^j£« (AB 
IftgJtDDNA synthesizer Model 381 A) icT^ttT 

*/7 ha-7 h£0. 2 M CD 5 \Z 



$$Bi!¥7- 1 1 2 9 9 7 

(1) 3. 0 96TCA/CH2C I 2^31*6 0&W43C1 

(2) 71*hxhU>!M££0CPG£tt#T£o 

(3) 7^>^XtCJ:0CPG^Ifc^$ii:^ o 

(4) 0. 2My7/^»^f^X^;7^^ M 
Z^htO. 4M-7 L h^y-;HzJ:t3, »&JEJ6«5# 

(5) 0. lM3^^/*/tT'J^>/THFlCcfc0l^ 

(6) 0. 2 5M**i»/l-^^K5^7^/ 
^f^>/fh7tHD77>SK3 OlMJEJSSli- 

(7) 7thrhUJW:<i:^ 7)Vzi>%*\z&Z> 
|^JiOSfPTCPG_b^*ASn^^^>«*^(c:« 

<Dmtt&»t)M?ZL£\zJ:K>&£te5* Zt>\z-D€<Dm 
&9tm<D#7 S zs>**y b*ti&2itZ1tti>\z 
\Z. ^7/>'>$X*a75y'1'ha-7h«:0. 2M 
©«*fc»»LTa»*riMHK:*Dfttf&*, (1) 43 
£tf (4) K^TteTEcoffiOlcf §£il^tt±E0)» 
(l) a>5 (7) SttOiiUT^c^:^. 

(1) 3. 0%TCA/CH 2 C I 2 ffl3l«:6 0S>ffl^il 

§i$nfcy7y his** 

(4) 0. 2M^7/*»7^^ha-7htO. 4 

&±&miiF*mQm-zt\z&r)x9u*?\ i m&m#. 

WLTVK. (1) ©UMp-CiHBUT*fchU^7 

ftSHftfmSS; ("Oligonucleotide Synthesis; a prac 
tical approach", M. J. Gait (ed), IRL PRESS, (198 
4).) »CLfcrt<t>T*5C:fe5o S^7A^CPGS: 

iROfflura^ ^n£7>^-7/h:'j x> (5 : 
1) si$t6 0t:, 6i»mEJS3i**c£K:«kD, 

43£&5« -^OD&igffiHPLC (/iBondasphere Cu) 

5' , 3* *«2tt«K:*^;P*X**-h«£&WA 
Lfc*X7x-h3KEOT*U^^U^F : C«eG«e 
GAGCGATACCGAGG« e Gie TS^lt 
IRS; 7 1. 0 OD 
A max ; 2 5 6 . 4 nm 
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A miD ; 2 3 4. 0 nm 
[0 2 4 8] 
[##«5] 

T« e Gne GGAGCCATAGCGAGit Gue C (ffi3*J 
3 4) <D&& 

T r^T«»^n^>'5 L > ? >K«^tl ^^A&feO 2 
0 T^f ^ P^A^toC P G 5 0 ^ U ^7 A (IV 10 
-itu^M Sft£/&K (AB IttK^DNA syntbe 
sizer Model 381 A) \zT?Lr3ttT&Z>&J&* v &\zn 

(1) 3. 0%TCA/CH 2 C 12^91^6 Of&m&Z. 
5' -DMTrSam £<D^teffi'&iK 

(2) T-trhnh'J^ckDCPGSr^-r^. 

(3) 7^^>^fxtcJ;0CPG^e;^$i±^ o 

(4) 0. 2M^7/i/>^fWX^/7^^ha 

(5) 0. lMa^i/^/tf'JyVTHFiri^ 

(6) 0. 2 5Mi«f/l-^fM5^;-^/ 
>/r h 7 fc H □ 7 7 >M?£ 3 0 t 

Z>Zt\Z&Qttfe<D5 3 -*KM^D7^«, 30 

(7) 7ir hnHJ^f;icfc£ift#> V )V3>f3*\z&Z> 

&±<Dmft^crG±\zmxzntzi/?zs>&mmz& 
a $ n>t ^ 7 / > > * h mm& & at^ $ 

tt, 75V -»^^D75^ haz^ h£0. 2M 
oMi:»*LTS»**li:80«»fcft (l) ^ 
*tf (4) ^ov^T«T«B©aD»c-r*£W»±E<0» 
f£ (1) fr*> (7) fciSOjgbTfcCft^. 
(1) 3. 0%TCA/CH 2 C \2mm*6 O&ffi&Z. 

(4) 0. 2M7fyy>75^ha->vhi:0. 4 
WtfLTVK. (1) OliffraWiLT*&hU^7 50 



»BB¥7- 1 1 2 9 9 7 

»R^«9 9%^±T&o^. **KI6W»TU«:*©K 
#@<&fmsr& ("Oligonucleotide Synthesis; a prac 
tical approach", M. J. Gait (ed), IRLPRESS, (198 
4).) \ZLfctf-DT$>Zteo 0 S^7A*(OCPG& 

«0tHUTrt>5* dn$r7>^nr/tru> ? > (5 : 
i) sarceo'c, 6»raEj&3**cfci;:,fctK ©ffi 

*5Cfc5o -^^SififflHPLC (/zBondasphere Cis) 

5' , 3' **2ttaiK:^^*X**-Ht'&*WA 
Lfc*X7x-H7>ft>X*U^^V*? ; H : T 
He Giie GGAGCCATAGCGAGie G« e Cft*J*l/ 
fc. 

JR& : 1 7. 0 OD 
A max ; 2 5 5 . 6 nm 
Amin ; 2 2 9. 8 nm 
[0 2 4 9] 

bum i ] 

l,2.a t 4-Q-7-b5T±3 L )HJ?# h-X-6-0-N, N- 

l,2,3,4-0-fh77tfM7^h"X (0. 8 7g, 
2. 4 9mmol) Sftftclfy $J> 2m 1 X 3 IM*»K 
i#b^X>2mlX3B, ^ 

5ml(:$ffL ^0811:^ y:/nfc!;ioc^75 
> (2. 17ml, 12. 4 5mmo 1) N, N — 

UK (1. 11ml, 4. 9 8mmo 1 ) fcjn*.* 

h U V l±*mm 5 0ml 

(^s^1t>/*ll:y^U>=8 0 : 2 0, 2%h 

7 JUS 5 9 X-6-0-N, N-iMV^DhfJI^ 
$;-0-y7;xfWX^n7^^h (1. 17 
g, 2. 14mmol, 8 6%) 

1H-NMR (CDC Is) <3 6.34(m.lH,H-l), 5.67-5.3 
0 (m, 3H, H-2, H-3. H-4) , 4. 34-4. 18 (m, 3H, H-5, H-6) , 3. 90- 
3. 56(m,2H, me thine of isopropyl), 2. 65 (m, 4H, methyle 
ne of cyanoethyl), 2. 14-1. 99 (m, 12H, methyl of acety 
1), 1.31-1. 190n, 12H, methyl of isopropyDppm 
3l P-NMR (CDC Is) 6152.2, 152.3, 153.6, 15 
3. 7 ppm 
[0 2 5 0] 

1, 2, 3, h =7 7±^)^ > J -X-6-0-N, N - V 
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l,2,3,4-0-^h^7il^^T>y-X (0. 97g, 
2. 7 8mmol) U P>2 m 1 X 3 !sl#»JS 

l^>2m 1 x 3[3l#^£:fcCfc5o *<Dm&{£*7U> 

> (2. 42ml, 13. 90mmol) t. N, N- 

U H (1. 2 4ml. 5. 5 6mmo 1) £j&PA> 
Tli$ME*S3-frfcl£* mc^V>h 0m 1 £jba>L^ 10 
Rlu CQSi££&ftK*£*£:*- h U * 5 0ml 

7 (/\*1t>/fifl;;*^l/>=8 0 : 2 0, 2%h 
UXfJP7a» TlfSU l»«|(Ol,2 f 3 ( 4-0-fh7 
7ir^JUV>y--X-6-0-N. N->?-r V^nbf^T^ 
/-0-^7/X^X^a75^b^ (1. 25 
g, 2. 2 8mmol, 8 2%) fc^fc,, 
1H-NMR (CDC Is) <5 6.08(d.lH.H-l), 5.36-5.2 
5(m,3H,H-2,H-3.H-4),3.87-3.77(m,3H.H-5,H-6), 3.64 20 
(m,2H, me thine of isopropyl). 2. 66 (m,4H, methylene o 
f cyanoethyl), 2. 19-2. 01 (m, 12H. methyl of acetyl). 
1. 30-1. 16(m,12H, methyl of isopropyl )ppm 
3 1 P— NM R (CDC Is) 6 149.6. 149.7. 150.2, 15 
0. 3 ppm 
[0 2 5 1] 

W^r 1 : 

(GAL) -TsGsGsGsAsGsCsCsAsTsAsGsC 30 

jGsAsGsGjC (k*»*»: 3D <D&& 

T r I"C«a5nfc^^>Ki^U ^7A»fcO 2 
0 ^^7D^MA$nfcCPG5 0a'J^7A (1*7 
-f *D*;W (AB IftKcDDNA synthe 

sizer Model 381 A) (cTA^^T^^KiS^ ^ AiCC? 
£5o ^LTy7/'»*X^D7^^ h^-y ^ 

o. 2Mco«S'r^s<k^«c**7-fehxhu;wc»» 

(1) 3. 0 % T C A/CH2 C I 2£Q}3I£: 6 0 fpJffl&Zfc 

\,\ 5' -DMTriam z.<Dmmm&w& 
&&j£tzizwzemisx& < . 

(2) 7*fehXhU;HC<fcOCPGStSfe#-r§. 

(3) T)\<3>X7>\Z&r)CPG&l&m2#Z><, 

(4) 0. 2M^7/"»^X^P7$^ h^Xy h 

(5) 0. 5Mfh7XfJW7A^l/7^H/7 5* 



^i*f7-l 1 2 9 9 7 

*hxMJ;McJ:0^fl:E**l 5 5^*5 cite 5, 

(6) 0. 2 5MjR*»»/l 

££^lCcfcD?fcE^S(0 5 , -Ml^^Dyi'no 

(7) 7thXhU;H:«ft#, T)H>X7s\Z&Z> 

&snfc^7 y v>K&#£*X*n5M-x- h*S*&K 

/v->RW#&je'&S'&*^8&^», H*l:o. 2M<7) 
*Klc«»UTe»^flMIJC»0Wtfc«» (l) 

# (4) ic^^TttT«aoaD^T««*vtt±Ko»ff 

(1) 7^*> (7) ^OjIUT^CI^^o 

(1) 3. o%tca/ch 2 c \zmm*6 o®m&z. 

QmznfcVT J 5' -DMTrl 

(4) 0. 2M^7/y>^D75^ h^-^h 

mtVX^Ko (1) <0»fPTafiUT*feDMTr« 

5' *«lc*<o*li«lT'&fl5bfc»7^h--XW 
i*ft»»S**fc«i:H H*lco. 2M©1KI:» 
ilTStd*il:*DWtfcft (1) (4) 

Jcr)ViTttTIBO!)aDt-r*Kntt±BB<D»f^ (1) 

£ (7) fc&OigbT^ft^o 

(1) 3. o«tca/chzc iiom&e o®m&z. 

(4) ^Jfi^Jl^^U^O. 2M#7# h-X*X* 

*7bfc«<DR«B«Mm*S ("Oligonucleotide Syn 
thesis; a practical approach". M. J. Gait (ed).IR 
L PRESS. (1984).) Lfcrt^ T*5 dfc 5« KfeJiyJ* 

(5 : 1) 8*T6 0'C, e^WSlS^^^^i:^ 

S<D»5fe*i5C^3o ^©MffiHPLC (uBondasph 
ere Cis) fc^TlSa&fcEfcS. £k±<D®mz&?) 

U^arU^H: (GAL) -TsGsGsGs AsGsC 
s Cs As Ts As Gs Cs Gs As Gs Gs C Z^tiLVft* 
iRffi ; 4 3. 6 5 OD 
) Amax ; 2 5 6. 3 nm 
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Amin ; 2 2 9. 3 nm 
[0 2 5 2] 
[XIKffl4] 

(MAN) -TsGsGsGs AsGsCsCsAsTs AsGsC 
s Gs As Gs Gs C (gB^I#^ : 3 1 ) <D£i& 

T r $ tlJt >S^dU ^ A & *: 0 2 

-i^a^EM g®r£/£« (AB IttSCDDNA synthe 
sizer Model 381 A) lz? X-DWT&ZElJfotl z> k\Z~l 

o. 2McD«Sic^^<fc^(r^*7-fehnhu;V{c:^ 

(1) 3. 0%TCA/CH:C 1 2*[U1£6 0fJ>ffl*5;r 
ft^, 5' -DMTrS&BS«. Z.(OmWL\m^ 

bT*5 < o 

(2) Tth^hUJWciOCPG^t^ 

(3) r;U^>^fX!CJ:0CPGS:S:^$-&^o 

(4) 0. 2M^7;-»^D75^ ha-y h 
tO. 4MTh7^H:^0, l®^£&£5#fW:fcZ: 

(5) 0. 5Mfh7X^l/^7A^XJl/7^ K/7 

(6) o. 2 5mi*i«/i -^^wsa^A-JV/ 

)V=?¥ y/'r h7tHP77 3 0 tWBR*^* 

5 f -*8i*?ny^n. 

(7) 7-feh-hU;W^J:Stt», 7;l^>#XKcfc£ 

^±oj*f^Tc p G±\zm\tsnrzi'7is>®mmz®: 
m^nrz^7/iy>mm^^7s^a^^-b^\z 

(4) \zz>\,>T\tTK<DmQ\Z?&SW\t±&<D#1fc 
(1) (7) &«OigLT*5C^-5. 
(1) 3. 0%TCA/CH 2 C hjHlIS:6 08>m^^ 

(4) 0. 2M^77 y>^D75^ ha-y h 
to, 4M7=-h^^-;HC<fc0, 5 #|l«3C 

#«UTVK. (1) <D«MPT»(Bl/T#fcDMTr& 



(64) ^W7- 1 1 2 9 9 7 
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UTa»*rt«lC*D»W-fc«, (1) (4) 

o^TttTEa>fflOfc-r*a^tt±Ba©»f^ (i) a>s 

(7) ^HDilLTfcCfcPo 

(1) 3. 0 «TCA/CH 2 C 1 2«13®£6 0e>M^d 

(4) 2M7>y-X*X^D 
10 75^ ha-'vhtO. 4Mrb7 7->>H:^D, i 

Tl/fc«OR««lifPtt** ( "Oligonucleotide Syn 
thesis; a practical approach", M. J. Gait (ed),IR 
L PRESS. (1984).) l;Lfc^tfeI^9. Rf&X^J* 
*©CPG£K0fflLTX>&, cn$7> ; e-7/b:'j 

v> (5 : 1) J8»T6 0 , C, 6*9IWE*;3ii-*£i:fc 

a? gCORfcSfciSCfea. ^MffiHPLC (/zBondasph 
ere Cu) ftfflVvriMtSfcCfcS. K±<Dj»fPfCJ;0 

rJX^l'^F : (MAN) - Ts Gs Gs Gs As Gs Cs 
Cs As Ts As Gs Cs Gs As Gs Gs C S^AL^fe. 
IRS ; 3 3. 4 7 OD 
A max; 256. 3nm 
Amin ; 2 2 9. 3 nm 

[0 2 5 3] 

[^5S0iJ5] 

30 l-Q-n-*9*)]r-2, 3. 4-0- h U 1>V<1 )V#)Vn > F-fr- 

0- N, N-v-f v t:;u7 5 /-o-~>7 j x^;i/*x*a 

1- 0- n - ^;U-2, 3. 4-0- h U ^ > */-f )Vif)Vzi is Y 
(1. 2 2 g, 2. 0 2mmol) £«t! l J^>2m 
1 x 3®#»K#£Lfc«, i*hW>2mlx3 

a Mffc^fV>2ml x3@*»**^5. * 

n£Jl/X^;P7a> (1. 7 6ml, 10. 1 Ommo 

i) n, N-v-rv^Dbf^r^y-o-^Tyx 

40 ^frfrXfcnpnV H (0. 9 0ml, 4. 04mmo 
1) fciDA, iltlMW^tm m.1b*7U> 
5 0ml & Jn HO««€rfifnftK**^- h 1 J »> 
A***5 0mir3HIfti»Ufca, **«t»^ h U V 

7A^n7h^77^- (^it>/^b^^l/>=8 
0:20, 2%hijXf^7^» E#M<fi> 

i-o- n - *)\r-2 t 3. 4-o- h u i > */-f -> h- 
6-o-n, n-sm v :/n vjvr 5 y -0-^7 / x^ji^x* 

DT^y-Th (1. 4 2 g, 1. 78mmol, 88 
50 %) 
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! H-NMR (CDC Is) <5 8.02-7.80(m.6H,o-H of benz 
oyl), 7. 55-7. 26(m, 9H. m t p-H of benzoyl). 5.82(d,lH, 
H-l), 5. 60-5. 29, 5. 60-5. 30 (m, 3H, H-2, 3, 4) , 3. 95-3. 77 
(m,3H,H-5,H-6), 3. 59-3. 50(m, 2H,CH of isopropyl), 
2. 58-2.55(m,2H,CH 2 of cyanoethyl), 1. 17-1. 09 (m, 20 
H.CH3 of isopropyl, CH 2 of octyl), 0.83(t,3H,CH3 of 
octyDppm 

SI P-NMR (CDC Is) 6149.57, 149.65. 149.68. 1 
49. 74 ppm 

[0 2 54] 

[35*6016] 

n -t^J^i^y F#JB#L&*X#D^:*-X- h 

(n-oct-G 1 c) -TsGsGsGsAsGsCsCsAsTsA 
sGsCsGsAsGsGaC (B2^J#^ : 3 1) <D&f& 

T r 8T««Sh&^^>»»#* 1 #7&&tc 0 2 
0 7^ ^ □ t JHA$n/S:C P G 5 0 5 U ^7 A (IV 
•i&a^M (AB I tt§g<E>DNA synthe 

sizer Model 381 A) \Z~?7L-3nx$>Z>Rfotl ? K\zr> 

(1) 3. O^TCA/CHjC l 2 J[ta^6 O&m&Z 
fc^, 5' -DMTr«R*«. CLCBSffifcttB'&iK 

(2) 7-fehnhU;HlckOCPGS«c»T*. 

(3) 7JUrf>^XJCcfcOCPGSft*$-a-Sp 

(4) 0. 2M^7/'»^D75^h^7b 
^0. 4Mf bvV-MZ&O* «$S*&5»M^C 

(5) 0. 5Mfb7X^W7A^7«{ H/7 

(6) 0. 2 5Mj**B»/l -^fMS^/-;i</ 
^y>/fh7hh'D77>^3 0 6>RI]£j£2i* 
S££fc<fc0 5' -TKKSfc^Dy*?-*. 

(7) 7izbxhU;McJ;*tt#, 7;Urf 

HiOftlfTCP G±K*ASn&->^>RWW::« 

jiflEK*wbTa»6*«ic*o«»fc«, (i) ^cfc 

(4) lc^V»TttTE<Z)aoic-r*£Wtt±8Ba)aMP 
(1) (7) &»OjibT*5d^'5. 
(1) 3. 0XTCA/CHaCl2i8iS6 0»M«I 

«Bsnfcyry 5' -dmtfI 



(65) ^§3^7 - 1 1 2 9 9 7 

LT43<. 

(4) 0. 2My / 7ye/>^*P7a^ha-yh 

<to. 4MT-h^v'-;wcckD> m&&fc&5ftm&^ 
«±<o»ff d jgr £ £ * o s * v** vrnzmx 

itfl/TVX. (1) ©»ftrCffi«LT€rfcDMTr $ 
», 5' 5RMiC*»«5T^aLfcn-*^^y;m 

flEfc«*UTa»^rt«K:«towtfc«, (i) *<fctf 
(4) ict?v»TttTia©ao«c-r-5K»tt±E©»f^ 

(1) *>& (7) £*B0jgLT*5£fc5o 

(1) 3. 0%TCA/CH 2 ChjfflI$6 0»W^ 

(4) *««5T-&filcUfcO. 2Mn-*^fJWJ 
•>h^X$D75^ MLXy h<h0. 4Mrh77- 

("OligoDUcleotide Synthesis; a practical approac 
h", M. J. Gait(ed). IRL PRESS. (1984).) fcUfctfo 
T*5£fc5o E&*^A*<Z)CPG£IfcDttJUTJ0>£, 
cnSTV^e-T/bTU v> (5 : l) S*T6 o<c, 

MPLC UBondasphere Cia) Sffl^TfiHS^^ 

H: (n-oct-Glc) -TsGsGsGs AsGsC 
s Cs As Ts As Gs Cs Gs As Gs Gs C &Sf&l>TZo 
iKM; 3 8. 7 OD 
Amax ; 2 5 6. 5 nm 
Amin ; 2 2 9. 1 nm 
[0 2 5 5] 

l-(hn-*9^)V-2, 3. 4-0- h U 1>V<1 )Vtt>f)V^ > 

40 k-6-o-n, n-sm y^p W5/-o-v'7yxfMx 

1-0- n -^7^-2,3.4-0- h U^>V/-f 
yH (0. 7 6g, 1. 2 2mmol) S*#eU^> 
2m 1 x 3I«I*»K**Lfc«> *S*MPX>2m 1 x 
3 [si. *#*ft^fU>2ml x 3[5I#»«:*5;i&'5. 

yDtr^X^T^ > (1. 06ml, 6. lOmmo 
1) N, N-^V^D^75y-0-y77X 
f^X^D^D'J H (0. 5 0ml, 2. 44mmo 
50 1) £fiTlP»[fiIKJSaia:&«. Bfls*?U> 
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5 omi zmtt&Lc<D&m*m&8kwi*&i-hvv 

0:20. 2%hUX^;UT^» TttSSU @W<B5<£ 
1-0- n - * >7 ?)V-2 t 3. 4-0- HJ^> V/-f JW 1 * SOlO 
v K-6-0-N, N-SM V^D^7$y-0->7/ X^JU* 
X$P75^-fh (0. 8 2g, 1. OOmmol, 8 

2%) *nr^ 0 

1 H-NMR (CDC 1 a) <5 7.97-7.93(m,6H,o-H of ben 
zoyl), 7.52-7.26(m.9H,m,p-H of benzoyl), 5.82(d.l 
H, H-l), 5. 61-5. 45, 4. 82-4. 75 (m, 3H, H-2, 3, 4) , 3. 85-3. 7 
8(m,3H,H-5,H-6), 3. 68-3. 50(m, 2H, CH of isopropyl), 
2.61-2.54(m,2H,CH 2 of cyanoethyl), 1. 29-1. 10 (m, 20 
H.CH3 of isopropyl, CH 2 of octyl), 0. 90-0. 86(t, 3H f C 
H3 of octyDppm 

"P-NMR (CDC 1 3 ) 5 149. 51, 149.91, 151.18 pp 
m 

[0 2 5 6] 
[H360J8] 

(n-oct-SG 1 c) -TsGsGsGsAsGsCsCsAsTs 
AsGsCsGsAsGsGsC (fi2^J#^ : 3 1) <D&f& 
N-4 7^yS^>7<JHT> 5' -7K&&&DM 
T rST«8$nfc^^>fli#*U ?7&&ftr) 2 
0 ^7 D^EMA^nfc C P G 5 0 5 U ^7 A (IT 
1>;u*zM ai^JStt (AB ItfcScODNA syntbe 
sizer Model 381 A) l£T*OttT&££Jfc# ^AKO 
g>£u f l/t^7yx>*X*P7S^ ha^7 h£r 
0. 2MC!>«ffi«C^S^:3«C«S*T-fehXhU;i/^«» 

(1) 3. 0%TCA/CH 2 C 1 2 MS£6 O&ffl&Z. 

(2) 7th^MJ;naOCPG^t^c 

(3) 7;W>»Xl:J: 0 C P G 

(4) 0. 2M^7/y>^D75 y< h 
to. AWrV^V-MZ&Vs I8^K«:*5»M^^ 

(5) 0. 5MTh7Xf^7A^7>{ H/7 

(6) 0. 2 5Ml*B«/l-"^fMSy^/ 

h7tb'P77 >*«Sr 3 0 fMBEfca-fr 

z>£t\z&K> m& fens' -7mM*7uv>?-rz>. 

(7) 7^hXhUJl/K:£*Sfc8K 7;U^>#XK:£* 



66) 4$Bfl¥7- 1 1 2 9 9 7 

^x-hJe^«CctoT«l'&3ii-SC^^-C€?S. OiT 

(i) *3£tf (4) icaviTttTiaoarj^-r* 
6JW*±B<B»f£ (i) (7) $»0jiLT*3c^ 

(1) 3. OKTCA/ChhC 1 2 S&S£6 O^W^C 
ftl^n^^yy^ftOS' -DMTrS 

J0 LT43<„ 

(4) 0. 2M^7/y>^o7$^h^-yh 
tO. 4Mfh7 , /-;M:<fcD, «^KlS&5»m*C 

J^JiOS^S^ D jgTC <htC J: 0 * * HSU*!©* 
#tfUTV><. (1) ©«0nSMiLT*fcDMTrS 

5' *«lk:*IB«7T'&j«Ufcn-*{r9 t ^5 t *y 
;k3^H«»***'&S**&«&K:«, R*£0. 2M 

a? ©Mi:»*LTaift«lic*D»tffc*, (i) 
Jet* (4) ^OV>TttTEO510fcT-6aWi±IB<0tli 
ft* (1) (7) eMDjKl/C*£&:5. 
(1) 3. 0%TCA/CH 2 C lifflJffi£6 OIWH^Jl 

(4) ^SfiflUT'&ffcl/fcO. 2Mn-^»f^ 

("Oligonucleotide Synthesis; a practical appr 
oach". M. J. Gait (ed), IRL PRESS, (1984).) \Zis1t 

cn^7>^n7/hTU^> (5 : 1) 0 

MWPLC (uBoodasphere Cie) £ffl^T»S£ 

40 i^loS/ H*«l*'&Ufe*^*D5 i *X— h7>7 c ir>X 
*U rf^V^F : (n-oct-SG 1 c) -TsGsGs 
Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C 

Lfc. 

iRft ; 1 4. 7 OD 
Amax ; 2 5 6. 9 nm 
Aiain ; 2 2 9. 6 nm 

[0 2 5 7] 

[£*&0J9] 

1-0-n-*^ ?)V-2 t 3, 4-0- h U "*>*Af )V>f)Vn > F-fr- 
50 0- (N,N-v<y^Dt:;U7^y*) 7x^WA*;7$ 
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?<i b<D&& 

l-0-n-*2^-2, 3,4-0- h U 1>*/<f friffrn *s H 
(1. 15g, 1. 9 1mmol) &t*tfU^>2m 
1 x 3[eI&$ffil;K£U*:&> i*h;H>2ml x 3 
B. m*mt*3 L U>2m I x 3(II&8&£*5£ft"5. * 

5 m i mmpu ^(ommz^v^ 

a\f)VX^)V7^> (1. 66ml, 9. 5 4mm o 
1) ^PP-N, N-^V^PW75/7x^ 
;H*X*/7S^-f h (0. 9 3g, 3. 8 2mmo 
1) MTlWfBEKa*fc«, 
5 0ml «fllA«RUC:o»««ttn«K4cX^ h U * 
2±*®m 5 0 m 1 T 3 IsI8fe»U&«, h U 

0:20, 2XhiJXW5» TiSl, BW»0> 
l-0-n-**^;U-2. 3, 4-0- h U ^> ;W£Mlo F-6- 
0- (N,N-^^V^Dtf;W7^y) 7i-WX^77^ 
(1. 0 1 g, 1. 2 4mmo 1 , 6 5%) §S 

1H-NMR (CDC 1 s) 0 7.98-7.82 Gn,llH,o-H of ben 
zoyl, phenyl), 7. 53-7. 24(m, 9H,m-,p-H of benzoyl), 
5. 93-5. 83 (s, 1H, E-l) , 4. 84-4. 80, 5. 54-5. 45 (m, 3H, H-2, 
3, 4) , 3. 92-3. 77 (m, 3H, H-5, 6) , 3. 56-3. 47 (m, 2H, CH 0 f is 
opropyl), 1.38-1. 22 (m, 20H.CH3 of isopropyl, CH 2 of 

octyl), 0.86-0. 80 (t,3H,CH3 of octyDppm 3 1 P-NM 
R (CDC 1 3) (5120.86, 121.95 ppm 

[0 2 5 8] 

[ftlBMl 0] 

n - * ? if>v^ >> h 7 x -ji^x h V 

F: (n-oct-G 1 c Ph) -Ts Gs Gs Gs As Gs Cs Cs 
As Ts As Gs Cs Gs As Gs Gs C (|H^IJ#^ : 3 1 ) <D 

t rm-vKm-zmzzsrisysmm* 1 ^A&fco 2 

0 Y-f ^ P^E JUA^ n/hC P G 5 0 5 U ^7 A (IV 
-itu^M §I«r&/*«l (AB IttSSGDDNA synthe 
sizer Model 381 A) \ZT Aotn*5^ 7 AICO 
«65 0 ^LT^7; -»^X^D7^^ har-v h& 
0. 2M©»flE^*J;5fc«*7-fehr:hUJWw*» 

(1) 3. o%tca/ch 2 c i 2 flui£6 og>[ifrfce: 

fcU, 5' -DMTrS4»*«. £<D«f£tt*8'&iK 

(2) T-feh-KU;HCctOCPG^«c»TS. 

(3) r;i/ii>#xtc£9CPG£i£&£i2'£,, 

(4) 0. 2M^7/y>^P7S^-f h 
<h0. 4Mfh7^iH:«i:0, 5 ttlflfc:: 



(67) ^§§¥7- 1 1 2 9 9 7 

(5) 0. SMfh^X^^^A^?^ hV7 

(6) 0. 2 5 Ml*g^SS/ 1 - ^fM ^ 
)^Vy/"r h7tHP77 3 0 S>R8E#;S * 
ee:^:lc ^ kO*S^S<0 5 , -*8S^^P^t5, 

(7) T±b-bVMZ&2>9t&, 7)H>iJX\z£Z> 

y i'>mmfc&ife'£2^z>ft#>\z\t, mmzo. 2m<d 

(4) C^V^T«TE©aDJc-r^£Wttt±BBOl!lfP 
(1) (7) *mK>feLT&ZU$ Q 
(1) 3. 096TCA/CH 2 C l 2 ffi315:6 08>W^3^ 
fcV>, §S^n^^7yi/>M^5' —DMT r g 

a? (4) 0. 2M^77'»^X^P7^^ b^~y b 
tO. 4M7 L h^/-;WCcfcD> »&K*& 5 

#tflW<. (1) <Dt*«n?*BLT£ifcDMTr & 

5' 5RMlC*««9T'&J«Ufcn-^ i ^^y;P=i 

tt, ra*JC0. 2MO«ffi«C«»UTeft'&^«^0 
30 m*1t&, (1) (4) (5) K^TttTEG) 

310K-r«Kntt±EO»fP (1) (7) SrjfcSOil 

(1) 3. 0 %TCA/CH 2 C 1 2#U®£6 Q&ffl&Z. 
««tenfc^S^>«*#<D5 f -DMTrSS 

(4) ^5£0tJ9T-&j£L£:O. 2M n-^^^l/^U 
3yH7x-^X$/75^ b^ybtO. 4M 

(5) 0. lM3^/*/tf U^>/THFJc:£DK 

«±<D»ffK:J;rK 7>tt>X**)3Xin'tt}*<» 
5 f *«l:n - *^^M;P35/ H7xXWX**- 

«0>KffS*fm#8; ("Oligonucleotide Synthesis; 
a practical approach", M. J. Gait (ed) , IRL PRESS, 
(1984).) \Zl,ft&^X&Z.te5. S^7A^CP 

G^^coaibT^^, zmfcy^^r/ey y> 

(5 : 1) SffiT6 0t:, 6^WE^$it^>il<J:JC<fc 
50 <0»*ft*3C^:^. f^fffiHPLC UBondaspher 
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e Cia) «ffl^T»3S^C^-5. a±O»fflCcfc0B 

J6-&Lfc*X*a^;*-x- h7 >^-fe>XpfU rf*^ U 
(n-oct-G 1 c Ph) -TsGsGsGsAsGsC 
s Cs As Ts As Gs Cs Gs As Gs Gs C &&f&L,ft* 
Kg; 5 2. 2 OD 
Amax ; 2 5 6 . 3 nm 
Amin ; 2 2 9. 3 nm 
[0 2 5 9] 

inrnm 1 1 ] 

l-0-n-^^^;i/-2, 3,4-0- K U t>*/^^*^3 > 
H-6-0- (N,N-vM V^OKJI^7$y) 7x^WX^ 

1-0-n-;** 3^-2, 3, 4-0- h y ^>V-f 
K (0. 8 4g, 1. 3 5mmol) &«*fcfUi^>2 
m 1 x 3 |sI#»R*£ Ml^X> 2 m 1 x 3 

H. il*Jfifb^5 1 iV>2ml x3 0«»S45u34^. * 
©«tt^fl/>5mll:8»U £<0**KSMV:/ 
□ tf;l/X^;^T^> (1. 17ml, 6. 7 5mmo 

J^A^;75^h (0. 6 6 g, 2. 6 9mmo 

i) &in** MTi^B^^tm W^^vy 
5 om l s»mi/c:o««*a»M**t •> 

UimWL 5 0mlT3 h U * 

0:20, 2 5* HJX^;W7^» @W$JCD 
l-0-n-*^;i/-2, 3, 4-0- h 'J^>^iW^3 > 
H-6-0- (N.N-^V^nbf^TS/) 7x^MX^ 
/7^^h (0. 5 1 g. 0. 62mmol, 46 

%) 

1H-NMR (CDC 1 3) (5 7. 97-7. 80 (m, 11H, o-H of ben 
zoyl, phenyl), 7. 79-7. 19(m, 9H,m-,p-H of benzoyl), 
5.91(d,lH,H-l),5.58-5.46, 4.85-4.79, 4. 07-4. 00(m, 6 

H. H-2,3,4,5,6), 3. 33-3. 28(m, 2H,CH of isopropyl), 

I. 57-1. 00(01, 20H,CH3 of isopropyl, CH 2 of octyl), 
0.85(t,3H,CH3 of octyDppm 

!l P-NMR (CDC 1 3) 6119.68, 122.60 ppm 
[0 2 6 0] 

mmmi 2] 

6lfcW*DWX-K7>ft>WJ^^l/* 
: 

(n-oct-SG 1 cPh) — Ts Gs Gs Gs As Gs Cs Cs A 
s Ts As Gs Cs Gs As Gs Gs C (E#l#*» : 31) <D& 

N-47$;i^>7<MT, 5' -frmm&DM 
T rST?S«$nfc^f>»R*#^1^7A»&0 2 
0 v-r^a^&Jl/^A$nfeCPG5 OSU^A (IT 
-f^D^U) Sft'&aa (AB I #53 (EDNA syntbe 



(68) ^51^7- 1 1 2 9 9 7 
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sizer Model 381 A) \ZT *.OttT&*£j£;*7 9 A(C^> 
^lT^7y -»*X*D75^ hazy h£ 
0. 2M<DmmiZUZ£5\zm7k71lh-bVMzmM 

(1) 3. 0%TCA/CH 2 C 1 2 fflg£6 O^ffliSC: 
fc^ 5' -DMTra»*«. CKZ>«iK«IS-&iR 

ifl (2) J^hXHJJW^OCPGfcifc^T*. 

(3) 7;i/^>*xic«fcocPG««:jasii-^ 

(4) 0. 2M^7;y>^D75^ha-^h 
£0. 4M-^ r^\Z-;HC<fcD, 1&&%.fe&Sftffl&Z. 

(5) 0. 5Mrh7X^l/^7AyX;V7/f F/7 

(6) 0. 2 5M*S#ft»/l -^fMS^y-V 

5C£K,fci9;fc£;&tf>5' -*8SS:7 # Oy^t^ 
a? (7) 7-fehxhU;Ulc££tt*iK 7;l/rf>^XtcJ:S 

a±<D»fpTc p G±.\zmA2ntz>'3 L i;>ffimmz& 

j z/>mmfczm&2^z>rc®\z\*, mmzo. 2 mo 
«flEK**UTe»-&fli«»c«ioftJt&*, (i) 

(4) lc^V^T«TIEcESD{cT^^n«±iBcD}g^ 

(1) (7) ^oiibT^ei^^o 

(1) 3. 0 %TCA/CH 2 C I 2&S£6 0®m&Z. 
30 M$tlfc^7y 5' —DMT r S 

(4) 0. 2M^7;>'>^D75^har7h 

to. 4MTh7 7~;w:<j:D, «-&^it;*5 5>^i 

#tfUTV^<. (1) ©S^TlfillTtfcDMTrS 
JtfeS«Ufej6*J|tfflUfeSIS^Sl&^^iR*«9 9 

h«ko. 2M<DmmzmmvT&wi'£f&mz 

«tOWtfc«, (1) *3<£tf (4) (5) Kt^vrttT 
E©a0K:T*K*Hi±Co*fP (1) *6 (7) *» 

(1) 3. 0^TCA/CH 2 C 1 a^aa^r 6 OtMflSJJI 
fc^, ^S^n^^V^^S' -DMTrM 

(4) lT^UfcO. 2M n-*??-)V* 

50 t^3->H7xXWX*;75^haX7ht 
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(5) 0. lM3^^/*/^Ux>/THF{:j;r3ffi 

L/fc«OK«Blt»fPtt«* ("Oligonucleotide Synthes 
is; a practical approach", M. J. Gait (ed).IRLPR 
ESS, (1984).) \ZL1t&iX&Cte? 0 Etf^A*© 
CPG^OIillTJd^, Z.tl&7>*:~7/\£Vi?> 

(5 : i) s«r6 0t;, 6»ins*a**c:ttej: 

©»*&*5£fc'5. fWMffiHPLC (jxBondaspher 
e Ci.) £fflvvr*8®£fcc:fc'5. a±©HMWc<kOB 
W«® n - Hr >7 *)\rtt>f)Vu y H7i x^****- 
h L *: *X * n ^**x- h 7 >3Hr >X * U rf^ 
^l/*?H: (n-oct-SG 1 cPh) -TsGsGsGsA 
s Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs CS^l 

IRS; 4 0. 3 OD 
A max ; 2 5 6 . 8 nm 
Amin ; 2 2 9. 6 nm 

[0 2 6 1] 

[Sttttl 3] 

1-0-7X-JW2, 3. 4-0- h U "*> % Af )Vtf)VU is F-6-0- 

i-o- 7 x-;u-2, 3, 4-o- h u^>VW > h 

(1. 14g, 2. OOmmol) ^t*t:Uy>2m 
1 x 30#»K*£Lfc«, i^chiH>2mlx3 
UK i^W?l/>2ml x 3IeI^^^c:^:o«, 

afcf;VX5 L ;PTa> (1. 7 4ml, 10. OOmmo 

i) n, N-y<yyo^i/7^;-o-y7;x 

^;U/^X7t>P^nU F (0. 8 9ml, 4. OOmmo 

5 0 m 1 tmXttft L H <0»«««Sft««**^ h U 
AzKSfK 5 0 m 1 T 3 Hl«5» SS*«£»^ h U 

0:20, 2%htjX^T5» SWtfCO 
1-0- 7 x x;l/-2. 3. 4-0- h U ^ > */-f ^ 9)V a is H -6-0- 

n, n-sm y tMur ^/-o-yjy x^;v*x* □ r 

(1. 3 1 g, 1. 71mmol, 8 5 %) £ 

me 

1 H-NMR (CDC 1 3 ) <5 7.97-7.80(m,6H,o-H of benz 
oyl), 7.51-7.25, 7. 18-7. 06(m, 14H, nr,p-H of benzoy 
1, phenyl), 6. 00-5. 37(m,4H,H-l, 2, 3,4), 4.18-4.12. 
3.92-3.72(3H,H-5,6)3.61-3.50(m,2H,CH of isopropy 



(69) ^¥7- 1 1 2 9 9 7 

126 

1). 2.57-2.42(4H,CH* of cyanoethyl), 1.16-1.04(12 
H,CHs of isopropyDppm 

"P-NMR (CDC 1 3) 6 1 4 9. 6 7, 1 4 9. 
1 9 p pm 
[0 2 6 2] 

rami 4] 

7xx;i/^;i/n->K^^brc^^a^^x- V7> 

(PhGlc) -Ts GsGsGsAsGsCsCsAsTsAs 
10 Gs Cs Gs As Gs Gs C (IB?U#^ : 3 1 ) <D&& 

T rlT«a$nfcy^>R8WU if7A*feD 2 
0v^^nqe;U^A$nfcCPG5 O^U^^A (1*7 
<i?U*)l) Sft'&jSfeHt (AB I&SJCDDNA synthe 
sizer Model 381 A) \Z-? ?LZ>rtT$>Z>Rfo1l K\ZZ> 

0. 2M<Dmmzte*£v\zm7k7±h~bVMz&ffi 

(1) 3. 0%TCA/CH 2 C l2ffll^6 0&H^C 

(2) 7thxhU;H:J;OCPG^tl., 

(3) T)V3>%>\\Z&V) CP G€K»St -So 

(4) 0. 2My*7/->>tfsX*D7^$^ Fax-/ F 
t0. AUJ-hvV-MZ^y). 5 ft m&Z. 

(5) 0. 5Mfh7X5 : W)7A^7>f F/7 

30 -fehxhu;i/'rj;OfiftSSft;S«€:i 5#fy*fe£ft5. 

(6) 0. 2 5M«*ft»/l -*9-)MS£rV-)l'/ 
>/t h7tHD77 3 0 tMWEfcSii: 

(7) 7±h-hVMZ&Z>ft#. 7;Urf>;tfXt;:£S 
[0 2 6 3] ^±<7>^TCPG±tC5IA$nfci/5 1 v 

X-hlS^tC.fcoTlB^S'&^ilt^T*^ o^Oit 

40 \zo. 2M<D&m\z®&LT&mfrtii®\zJfir)ttrtft 
(1) te&zt (4) ico^TttTEoaoic-r*^ 

ftte±teo$f£ (1) (7) ^«DjgLT^C:^ 

(1) 3. 0%TCA/CH 2 C I 2 #t31£6 O^ffl^d 

fc^ ««s-n&y7v ^>mm»<os 9 -dmtiS 
siss-r*. zo»m\m&u&&»mT&fc&\z$m 

(4) 0. 2M^7y v>jf?X^D7^^ hXLXy h 

50 



—1419— 



137 

K±G>l»«s£BD ST £ t\Z& 0 S ^ Vtt F«&W#; 
ttfcfUTVK. (1) O^TjS^LT#^DMTr$r 

9%£U:T&o*:., 1 8a#B<0^5^;VK**#«* 
5 1 5WH:SaMi3Tft*l&7iz^if;i<3 

m\z®Bvxsm&tfi®izmK)mirz&, (i) 

(4) (5) lct?^TttTE«)ao«cT*BW»a:±B«) 
»fP (1) 3^6 (7) ^«IOjIbT*3C:^^o 
(1) 3. 0%TCA/CHiChJ!11^6 0&TOu 

■art-*. 

(4) HJS«1 2M7xZJWny 

(5) 0. lM3^#/*/HU^>/THFl:J:D8 

[0 2 6 4] a±<o»fpit±o, r>?-fe>x*y^ 

fpfiflrtt ("Oligonucleotide Synthesis; a practical 
approach", M. J. Gait (ed) , IRL PRESS, (1984).) K 
Uc^T*^^ 4 K«*7A«P©CPG£St)ffll/ 
T^6, cn&T^XT/bfUS^ (5 : 1) *«T 

S * H«flD«l DfcHL t®&m<D&3k*& £ fc 5 - 
^tffiffiHPLC UBondasphere Cis) £/SV>T*l 

a H Lfc*X#n^;*x~- b7>tt>X*V 
rf^^U^H: (PhG 1 c) -TsGsGsGs AsGs 
Cs Cs As Ts As Gs Cs Gs As Gs Gs C ££*j£L£:<, 
iRfi; 5 6. 6 OD 
A max ; 2 5 6. 7 n m 
Amin ; 2 2 8. 9 nm 
[0 2 6 5] 

imrnmi 5] 

1-0- 7 x x;i-2, 3, 4-0- h "J ^ > >Af ^ # 7 ^ h v' H -6- 

0- N, n-sm v tf;i^7 ^;-o-v7; x^;i/*x*n 

1- 0- 7 x -;W2, 3. 4-0- h U ^ > »/-f Jl'tf 7 # h H 
(1. 14g, 2. OOmmol) &«^'J^>2m 
1 x 3 HAWK** *&* h;i/X> 2 m 1 x 3 

UK i«^?l/>2m 1 x 3[aI#»£:J3C:fc5„ 

©*jHb^fi/>5mii:«»u commwcsmv:/ 

Ptf;UX^;i/T^> (1. 74ml, 10. OOmmo 

i) n, N-i^-f v^otr;ura/-o-->yyx 

fWX^D^PUF (0. 89ml, 4. OOmmo 
1) MTlBJMJEJC^-e-fcSfe, mit^^u> 

5 0ml ftUnA*RbJia)*«*flSSl«B**^hU^ 
A**iK5 Om 1 T3lsiac»Lfc«, «*«»^ b U 



(70) ftm*£7- 1 1 2 9 9 7 

0:20, 2% hUX^73» Ttt«U SWftCD 
l~0-7x-JH, 3. 4-0- h >J *0*S4 )W??b v H-6- 

o-N, n- v-i vzfu\Dvm; -o- r J x^;^x * □ 

7^y<h (1. 3 7 g, 1 . 7 9mmo 1 , 9 0%) 

l H— NMR (CDC Is) <5 8.12-7.80(m,6H,o-H of benz 
oyl), 7. 50-7. 05<m, 14H, nr-, p-H of benzoyl, phenyl), 
10 6. 03-5. 98, 5. 79-5. 60, 5. 43-5. 29 (m, 4H, H-l, 2, 3, 4) t 4. 3 
6-4.12(3H,H-5,6)3.60-3.47(m,2H,CH of isopropyl), 
2.75-2.52(4H,CH 2 of cyanoethyl), 1. 30-1.06(12H,CH s 
of isopropyl )ppm 

3l P-NMR (CDC 1 a) 5 149.98, 149.60ppm 
[0 2 6 6] 

imm&n 6] 

7i^M^ k>H^L^X^D^x-h7 
(PhGal) -TsGsGsGs AsGsCs Cs AsTs As 

a? Gs c s Gs a s Gs Gs c m^m^ : 3 1 ) 0>£-J« 

N-4T^y^^^>y<;WST, 5* -TK^S^DM 

0 Y-f ^ n^«A$nfcC P G 5 0 5 U ^7 A (IV 
-i^u^M SHrftAM (AB Itt$ftf)DNA synthe 
sizer Model 381 A) lC*T;^#T ^ AtCO 

0. 2M<nm&\zteZ£5\zM*T±ib~bVMzmm 

(1) 3. 0%TCA/CH^C l2$&g£6 0»(W*5C 

5 f -DMTr«»s«. zommm&w 

(2) 7th^h'JJHcj;DCPG*ft#n. 

(3) T^rf^^XtCcfcOCPG^^^^)- 

(4) 0. 2My7;y>^X*D75^ haryh 
iO. 4M^h9Vf-\M:J:D, «^£fc<&5#ffl*$;r 

(5) 0. 5Mfh7Xf;W7A^X;P7>f H/7 

(6) o. 2 sm^tK^K/i -*^;w-f ^vf-;i// 

>/x h7kHD77 3 0 »MRl6S * 

(7) 7-feh=hU;MCJ;*tt»K 7;Prf>^X^J:S 
[0 2 6 7] J^±cO«f^TCPGJif^A$nfcv^^ 

50 \Z 0 . 2MO»aEfc**LTa»*jS«iC«tr)ftttfc 
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(i) (4) fc^>TttTe©»0irr*« 

»tt±BSO!>l»fP (1) (7) £*it>igLT*5;ift 

(1) 3. O^TCA/CH 2 C OfJ>RJ]:fc;r 
&^ ^Snfe^T/^V^SttOS* -DMTrl 

LT*5<o 

(4) 0. 2M^/7yy>«^D7^^ hnxy h 
to. 4Mfh77-JH:J;0, 5»W*5d 

JK±©«fP€rliO jg-T £ <b fc<fc OX * Utt 
#tiUTV>< e (1) 0»f^TiSS[«bT#feDMTr$: 

flEic»*bTa»^*«K:ao^mfc«, o) 

(4) (5) JCOViTttTEoaDfcr*JK^tt±BB<Z> 
»fP (1) *6 (7) &mK>MVT&ZtL*>. 
(1) 3. 0%TCA/CH 2 ChJ!lI^6 0OT^u 
«B3nfc^3 5 ' -DMTrM 

(4) ftlKMl STMUfcO. 2Mn-7xrM7 

(5) 0. lM39»/*/KUy>/THFl:±D» 
[0 2 6 8] a±O»fPfc«t0, 7>^*fe>X:*Urf* 

^M^te^ft ("Oligonucleotide Synthesis; a practica 
I approach", M. J. Gait (ed), IRL PRESS, (1984).) 

LTrt>S, in^7>^7/t:'jy> (5 : 1) 
o. ^fiHPLC (/zBondasphere Ci 8 ) 

> F^jS'&U^x^D^x- h7>?~fe>x 

=*■ U =f 5C ar Ixsi-y H : (PhGal) -Ts Gs GsGsA 
s Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C£<£j*b 

IRS ; 6 1. 5 OD 

A max ; 2 5 7 . 1 nm 

Amin ; 2 2 9. 4 nm 
[0 2 6 9] 

immmi 7] 

1, 3.4-0- h U^>V^JK2-N-^>^M7^ h+r^ 

>-6-o-n, n- y y p bf;ur ^ / -o->r / x^ji^x 



(71) 4WIW7-1 1 2 9 9 7 
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i, 3, 4-0- h u ^>y^;i/, 2-N-^>y-r ^£ h-*5 

> (1. 0 5 g, 1. 7 6mmol) ^t*k!Uy>2 
m 1 x 3®#»Bl*£l/£», l*h;PX>2m 1 x 3 
IsK M*&ti:*7U>2m 1 x 3 £ ft 5* 

Dtf;i/X^;PT5> (1. 5 3ml, 8. 79mmo 

l) t. n, n-sm y^ntf^r^y-o-v'TVx 

fj^^D^DUH (0. 7 8ml, 3. 5 2mmo 

i) iitm«$t^ s<b^^w> 

J0 5 0ml *ln**Rb2:©JB«*ttft«K**^hU»> 
ATK^fS 5 0 m 1 T 3 ®ife# bfc«, h U ■> 

0:20, 2Xh'jXW5» Sft^O 
1,3, 4-0- h V ^ > y -f > v Af N"tr^ 

>-6-o-n, y :/u t?;i^75 y-o-vT/x^u^x 

^□75^h (0. 97g, 1. 22mmol, 70 

%) 

1H-NMR (CDC 1 s ) 6 8. 50(s, 1H, -NH), 8.22-7.95 
20 (m,8H,o-H of benzoyl), 7. 82-7. 35 (m, 12H, ur,p-H of be 
nzoyl), 6.61-6.56,6.32-6.18(4H,H-1.2,3,4), 4.32-3. 
91,3.87-3.64(m,3H.H-5,6), 3.45-3.22(m,2H,CH of iso 
propyl), 2. 73-2.45(m,4H,CH 2 of cyanoethyl), 1. 39-1. 
02(m, 12H,CHs of isopropyl)ppm 

81 P-NMR (CDC Is) (5149.84, 150.09, 150.43ppm 
[0 2 7 0] 

ram 8] 

30 (N-BzGa 1 PO) -Ts Gs Gs Gs As Gs Cs Cs A 
s Ts As Gs Cs Gs As Gs Gs C (E#J#*» : 3 1) ©6 

N-4 75 7S^>y^;HT> 5' -*ffiS£DM 
T r » T««Sn&^>««#^ 1 A»& D 2 
0 7-f i7 DtWA^nfcC P G 5 0 ^ 'J ^ 7A (IV 
-i^n^M S-Hr&J&ft (AB I *fcK<z>DNA syntbe 
sizer Model 381 A) {C"T %.~DttX$>Z>K&t) "yU\Z^ 
£>5o flt^7;y>^D7S^hax7h$ 
0. 2M<DmmzteZ&5\zMykT±b-b i ))Wzmm 

(1) 3. 0%TCA/CH2Cl2ffll^6 0OT^C 
fcV>, 5* -DMTrl§»m £ (Di8»cfcM8^iK 

(2) 7«fehxhU;WCj:0CPG&«c#-r<5. 

(3) 7J^>^Xl:J;DCPG»^. 

(4) 0. 2M^7;'»^^D7^^ MX7h 
tO. 4M^r bvy-;MCJ;D, 5 #|8]43;i 

50 
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(5) 0. 5Mfh7X^W7A^X^7^ Y/7 

(6) 0. 2SM$k*&&/\-*T)V'i$W-)V/ 
)VTV >/*r h7tH077 3 0 ®m&fe2V 

(7) r-fehnhu^icJ:*ft», 7;urr>^xjc<fc^> 

[0 2 7 1] Wi«TC P G±C« A^n^yf y 

&mm<D?7si'>vimft*:t$&2i£z>itmz\*, mm 

(l) (4) fcrp^TttTEoaD^-rsei 

ftte±i2a>Jgf£ (1) ^5 (7) £Ji£0>gLT:fe;:ft 

(1) 3. 0%TCA/CH 2 ChfflI§6 0&TOu 

^n^^ry '»k*#<z> 5 ' -dmttS 

UT*3<o 

(4) 0. 2M^7/'»^D7^^ haz^ h 20 

to. 4M^h^y-;HiJ;t), «^£*£5#ffl:fcc 

&J@*#«bTVi<. (1) Oft^fiiLtt&DM 

Dvttvt $ >mm&*te&'£ j £z>fttb\z\t, mm 
\zo. 2M<Dmm\z®m\sT&W)ttmm\zj&z>m-tit 
en 

(4) (5) tcoV^TttTaBoa0JcT-5K^«±«BO ^ 
»fp (1) ^£ (7) fcfcOigL-C&CfcS. 
(1) 3. 0%TCA/CHjC l 2 #t3S£6 0^*5C1 

(4) 7T^«LfcO. 2MN-^>y<M 
7* y.vs.ymy^ haz»y h<h0. 4Mf h77- 

(5) 0. lMH^*/Ofc/eU^>/THFlC£tm 

[0 2 7 2] &J:£>f&fm<£^ r>^-lr>X^Urf^ 40 

<D®l&mWim$1%fe ("Oligonucleotide Synthesis; a 
practical approach", M. J. Gait (ed), IRL PRESS, 
(1984).) \ZLft&^TlS£te5c Kfet>7&*<DCP 

(5 : 1) giT6 0t:, 6B*WJ£*Sli-*;ifcK:J: 

G0®i;£:fc£ft?o -££>&&ffiHPLC (/zBondaspher 



4$53¥7- 1 1 2 9 9 7 

Wft<ON-^>y-r;l/^7^ h^>^X7x-h^ 
^ Lfc #X # p ^x— h 7 >^ir >X :* 'J =fx ^ u^- 
^K: (N-BzGa 1 P O) -TsGsGs GsAsGsC 
s Cs As Ts As Gs Cs Gs As Gs Gs C ££7&Lfc, 
JR«; 5 1. 6 OD 
Amax;256. 2 nm 
Amin ; 2 2 8. 9 nm 
[0 2 7 3] 

1, 3,4-0- h D 2-ti-Y±3 L )VJJ7? b+T^ >-6- 

o-N, N-x-r v tr;ur = ;-0-y7/ x^;WfrX* □ 

1, 3, 4-0- h U 7±7M 2-K-7±i?)Vtf5? hl^S > 
(0. 3 8g, 1. 0 9mmo 1) $i*eUv^>2m 
1 x 3@#«MMc€b&«, «h^X>2tnl x 3 

©> t#tft^fl/>2m 1 x 3 0&$J£:fc;i;fr5o ^ 

nbr;UX^;V7a> (0. 87ml, 5. OOmmo 
1) t, N, N-y<V^ntf;)/7^y-0-y7yx 
fWX*n?DUH (0. 4 5ml, 2. OOmmo 
1) £Jn*> aiTlBBK«3t&», ttfls*^U-> 
5 0m 1 SJn^L»RUc:©««*tt»l«R**^ h U V 
AT^mm 5 0 m 1 "C 3 B«» h U 9 

ATiEKiLfc. &m&mmm$ii>it&\z. s/y#ww& 

7A^D7h^77^ (A.*^>/jfiflS;*^U>=8 
0:20, 2XMJX^;V75» TJIIMU B«Jtt<0 
1, 3, 4-0- h U T-fe^;k 2-K-7tt)Vi3 b+f ^ >-6- 
0-N. N-y-YV7 p Dt:;i/7$y-0-y7;x^^X^P 
7^-fb (0. 40g. 0. 75mmol, 6 9%) 

l H— NMR (CDC 1 3 ) 0 8. 50 (s, 1H, ~NH), 6.20, 5.70 
-5. 56, 5. 32 (m, 4H, H-l, 2, 3, 4) , 4. 22-4. 10 (m, 3H, H-5, 6) , 
3.90-3.77,3.61-3.47(m,12H.CH3 of acetyl), 2. 80-2. 5 
0(m,4H,CH2 of cyanoethyl), 1. 30-1. 11 On, 12H,CH s of 
isopropyDppm 

81 P-NMR (CDC Is) (5149.50, 149.57, 150.81pp 
m 

[0 2 7 4] 
0] 

X^D^X-hy>^>X^U^^l/^H : 

(N-AcGal) -TsGsGsGsAsGsCsCsAsTs 
As Gs Cs Gs As Gs Gs C (52^J#-^ : 3 1 ) 
N-4 75/I^>7<JHT> 5' -tKKS^DM 
T rSr«gSnfcyf ^>8«#^1 ^7A»fcD 2 
0-7<^n^;U«A2n;fcCPG5 0^ US^A (IV 
-f^D^W SMr&J&H (AB I&KCODNA synthe 
sizer Model 381 A) \zT AottT&5£JS# ^Air^ 

f lt^7/y>^^D7$^ hax>> 
0. 2M(0»flefc^aJ:5Jc«i*r-fehr:hU;ne:*l* 
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(1) 3. OSKTCA/CHiC l>ffl3&6 O0W*3C 

(2) 7irhxMJ;W;:£DCPG£*fc&t-*o 

(3) 7^z/>^x^ct;0CPG^S:S^ti-^o 

(4) 0. 2M^7; -»^X^P75^ hazy h 

(5) 0. SMTh^XfJ^^AyX^^ H/7 

(6) 0. 2 5Mi*»K/l-^fM5^/-^/ 
;W^>/^ h7kHD77 3 0 
£££tc£0 5' -imm^uy^^ 0 

(7) 7-thzh'j;n:ctm 7^=f>#;u;:«k* 

[0 2 7 5] J^±CO^TCPG±IC^A$nfcv^v ? 

(CO. 2M(D«flEiC*«UTa»^J««lC*D»»fc 
(l) *3<fctf (4) i:o^TttTE©10l:t5K 
*H*-LiB<Z>&f£ (1) **5 (7) $J»0igbT*5C^ 

(1) 3. 0%TCA/CH?C l2fflli€r6 0&m&£ 

%m^nitify j -dmttS 

(4) 0. 2M^7/'»*X^P75^ h:iXy h 
tO. 4Mfh7y-;M:<t0, *B^SJ6«:5»m*^ 

#lfLTU< a (1) <Z)*fp-ra«ILT#fcDMTr€: 

MO«flElCB»LTa»^*«KlRD«W'fc«, (1) 40 

(4) (5) JCO^TttTEoaOlC-TSK^tt 
±E©J»fP (1) (7) S«Dj81T^^5. 
(1) 3. 0%TCA/CH 2 C \ 2 mW&6 OfMHJfcC 

(4) Xltfll 9T^UcO. 2MN-7tfM5 

(5) 0. lM3^*/*/lfU^>/THFIC<k0» 
{fc£jfc£3 Offrfflfc^ft^, 50 



#B8¥7- 1 1 2 9 9 7 
[0 2 7 6] a±<0»fPk:<fcD, 7>^-fe>X*-U=f* 

BMilffttlMfi ("Oligonucleotide Synthesis; a pr 
actical approach", M. J. Gait (ed), IRL PRESS, (198 
4).) C^Jtt)T^ai ^7^ + (OCPG=& 
*0ffit,T*»&* Jm*7>*-7/bry$» (5 : 
1) i8« v C6 0 , C, 6BSW£l&^*££K<fcrK 

& 0* 9 VHfr H*©« OWL <h#&gtf>|$5&£ 
*5£fr5o -^^^jSffiHPLC (/iBondasphere Cia) 

*aWx-h7>ft>XtU^>l/*f H : (N 
— A c G a 1 ) -TsGsGsGsAsGsCsCs AsTs As 
Gs Cs Gs As Gs Gs C 
iKS; 9. 1 OD 
Amax ; 2 5 7, 4 nm 
Amin ; 2 2 9. 6 nm 
[0 2 7 7] 

\%m\2 1] 

1, 3,4-0- h U 2-N-7-fe^y^3*3 >-6-0- 

N.N-SM v:/Dtf^7a/-0-^7/x^;i,*X*;a7 

1, 3,4-0- h U 7ir^;U, 2-N-7-fe3 t ;l'iOloiJ-3 > 
(0. 82g, 1. 39mmol) £ftt7KtfU^>2m 
1 x 3®*j»K*&bfc«, *&*MVX>2m 1 x 3 

0, ft*ttfc>l^l'>2m 1 x 3H&t*&&£&:3. * 

ntf;UX^;V7^> (1. 2 1 ml, 6. 9 5mmo 
1) N, N-y>fVyD^7^/-0-y7;x 
fJ^X^n^DUH (0. 6 2ml, 2. 7 8mmo 

1) San*., afitiBfiBRes*fc& mt*^v> 

5 0ml SUdtUSRI/ CCD»*S«aSlKtt**^ h ' J 
A#»«5 0mlT3®tt8>Lfc«, tR*SMft^ h U 

7A^P7h^77^f- ('\*V>/M{k*^l'>= 8 
0:20, 2%hUX^75» T«fKU @W<feJCD 

1. 3,4-0- h >J 2-X-7 J t3 L )l?)l'3*m >-6-0- 

n, n-sm v :/a tr;vr >y-o-y7; x^*x * n 7 

^y-f h (0. 47g, 0. 59mmol, 4 2%) £ 

l H-NMR (CDC 1 9 ) <5 8. 38 (s, 1H, -NH) , 6.15-5.99, 
5. 80-5. 52 (m, 4H, E-l, 2, 3, 4) , 4. 28-4. 08 (m, 3H, H-5, 6), 
3.96-3.57(ni,12H.CH3 of acetyl), 2. 78-2. 53(m,4H.CH 2 
of cyanoetnyl). 1. 41-1. 08(m, 12H,CH 5 of isopropyl) 
ppm 

S! P-NMR (CDC 1 3) (5149.76, 150.72ppm 
[0 2 7 8] 
[X&0I2 2] 

N-r-tr^^ziita >*x7x- hjwgr&Lfc*x 
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(N-AcGul) -TsGjGsGsAs GsCiCsAjTj 
As Gs Cs Gs As Gs Gs C (BB^JS^ : 31) <D&f& 

0^^P^iA$n^CPG5 O^U^^A (IV 
^>7U=eM &»r&/S« (AB IttScDDNA synthe 
sizer Model 381 A) A^#T&££j£# 7 Alc^> 

o. 2u<nwkmztzz&o\zm*r j tv-Y*)Mzmm 10 

(1) 3. o%tca/chjC i 2*aa^ 6 0^Mi5^ 

***l£t&i±tib\zffi?l,X&<. 

(2) 7-feh-hU;HCJ;t)CPG&ftjiM"*. 

(3) 7W>^l:ctOCPG^^«o 

(4) 0. 2M^7/y>^P75^ha-yh 

(5) 0. 5Mrh7Xf^7A^X^7^ hV7 

(6) 0. 2 5Mt*»R/l-^fM5^;HP/ 
;^v? y/"r h7tFD77 >««* 3 0 g>flllSJft£ it 
S££^c£D;fcra&a>5 , -TK^^^a^^T^o 

(7) Ttb-bVMZ&Z>9c&* 7)V3>XX\Z&2> 

Pi±©WTCPG±i:iA3n^y?y>III^(:§ 
«*fc»*bra»^j««K:BtDWtfc«. (1) 

(4) \Z^\,*T\*TK<DmX)\Z?*&J>y\*±ft<0»1fc 

(i) (7) &mo&i>r&z.uo. 

(1) 3. 0%TCA/CH2ChJai$60Wfeu 

fc<^ ftaanfcyyy 5" —DMT rS 

(4) 0. 2M^T/^>2}>X^P7 r 5^ H^Lny h 40 

K±0*ff ^» K)MTZ.b\z<k OX? V** FmZMX. 
IffilTlK, (1) <7>&ft^&ltlLT£fcDMTr£ 

5' *«K*J60|2 lT^LfcN-T-fc^J^P 

©•flejc**bTa»^a«fc*i3«Jtfc*, (i) *s 

cfctf (4) (5) fc^^TttTBoiO l:t*6WW± 50 



*&if!¥7- 1 1 2 9 9 7 

i45 

S<0^ (1) (7) SISOjgLTfcC&Sc 

(1) 3. 0«TCA/CH2C la$&31£6 OlWfcil 
^S^n^^^^^CDS* -DMTrl^ 

(4) £ffiM2 1 T^/fcLfcO. 2MN-7tfiW 
n^^>7^^-r ha-y h<h 0. 4Mfh77-JH: 

(5) 0. lM3^^/*/bf'J v>/THFfC < fcO^ 
flsRJS«r3 O^fflfcCfrS. 

5' ^tcN-T-fe^^I/niJ-^V^I^^^IA-r^) 

& ("Oligonucleotide Synthesis; a practical approa 
ch'\ M. J. Gait (ed), IRL PRESS, (1984).) \ZV1t& 
ot^:^5, S&rt^A^OCPG&IfcDtfJbT^ 
e>, dn^7>^EXT/tfU> ? > (5 : 1) 0 

MffiHPLC UBondasphere Cis) £Jfl^T»H£ 

>^-fe>X^Urf^^l/^H : (N-AcGul) - 
Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs G 

IRS; 4 2. 5 OD 
Araax ; 2 5 7. 3 nm 
Amin ; 2 2 9. 6 nm 

[0 2 7 9] 

[#£*£0J2 33 

1,3,4-0- h U ^>7<M2-N- h U 7Wo7tfM 

^ h-tfa >-6-o-n, n-$m v y □ tr^r ^ / -o—>t / 

1, 3, 4-0- h U ^>\Af )V t 2-N- h U 7;PtD7tfM 
> (0. 5 8 g, 0. 9 9mmo 1 ) £fck 
hf U^>2m 1 x 3 Lfc&, ftSTKh^XV 

2ml x 3 0, I*SW?I/>2m 1 x 3HJ&SI&43 
^l^fl^>5mn;^iBU Z.<D®WL 
\Zi?^V^uM)VX.^)VT^> (0. 87ml. 5. 0 
Ommol) t, N, N-^V^omay-O- 
^yx^WA^D^DUH (0. 4 5ml, 2. 0 
Ommo 1) fcitlA, SflTl»BR^1J&«, ffiflS 
y^W>5 Om l *llPA.*«UC10««tttft«R** 
thUW*^5 0mlT3[ilffi#Um 

^y;^7A^DTh^77^- ('S4 t *>/*ft^^ 
l/>=8 0: 2 0, 2XhUXW7S» TftSL> 
IWftOl, 3, 4-0- h U *<> */-f ;h 2-N- 
•b 7 £ h * ^ >-6-0-N, N- y?U)*)VT£/- 
0-y7;xfWA^a7$^h (0. 4 2g, 0. 
5 3mmo l , 5 3%) &&ft. 
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'H-NMR (CDC 1 3) 6 8. 70(s, lfl.-NH), 8.18-7.79 
(m,6H,o-H of benzoyl), 7.66-7. 21(m,nr,p-H of benzoy 
1), 6.66-6.15(m.4H.H-1.2,3,4), 4. 04-3. 70(m, 3H. H-5, 
6),3.61-3.42(m.2H,CH of cyanoethyl), 2.68-2.41(0.4 
H, CHa of cyanoethyl). 1. 31-0. 92(in» 12H.CH s of cyano 
ethyOppra 

"P-NMR (CDC 1 s) 5148.96, 149.38, 150.10ppra 
[0 2 8 0] 
[H8SW2 4] 

(G a 1 N) -Ts Gs Gs Gs As Gs Cs Cs A$ Ts As Gs 
CsGsAsGsGsC (E^J#*f: 3 1) <D-&& 

0 ^ D^A^n^: C P G 5 0 5 l J ^7 A (IV 
-f £D*JW a«r&/«« (AB ia»(BDNA synthe 
sizer Model 381 A) iz-T&'OttT&ZfcfoX 7&\Z~D 

(1) 3. 0%TCA/CH*C \,.m&&6 O&m&Z. 
5* -DMTrISBS«. £<B»*KMfr&JR 

(2) 7-fehnhu;wc«fcocPG«a5»r*. 

(3) 7;W>»xi: J: 0 c p G *ft»s«. 

(4) 0. 2My7/^>^D75^ hazy h 

(5) 0. 5Mfh7Xf;i/f ^7A^7^ bV7 

(6) 0. 2 5Mi#S»/l -^fM5^/-V 

t 5 • -*«»WDy^t<&. 

[0 2 8 1] ^±C0Sf^"CCPG±fC*ASn^:->^>? 

ft. (l) (4) i:^ViTliTEoaoi:t*H 

*ViS±l2cDjgfe (1) *6 (7) £*&9jgLT*3;rft 

(1) 3. 0%TCA/CH 2 ChjfilIS:60&^u 



(75) »|g^7-l 1 2 9 9 7 

14* 

(4) 0. 2M^7;v>W^D75^ haz^h 
to. 4Mf h7^-;w:J;0> M#EJ&e 5»|Hl*z: 

a±ottff 0 ar c t re* d * * u*^ h«^js* 
#«lth<. (i) (DrnftrmmisTZttDUT r& 

XSUnrfcofc. 1 8 «#B O^S^UB 

jo »ura»^«iifc«iomt&«» d) (4) 

(5) fcO^TttTE©fiOJC-r-6fimtt±IB©»fP 
(1) «»6 (7) *»DiSUT^c:«:5. 

(1) 3. 0 %TCA/CH 2 C 1 jS&31£6 0»M*r 
«BSnfc?5^>B«#05' —DMT rS$ 

(4) mmm2 3T^LfeO. 2M^7^7 hita>7 
5^ hazyhto. 4Mrh77-;H:c):D, »& 

(5) 0. lM3tf*/*/t:«J^>/THFK£D» 
a? fc»&*3 0WIM3Cft:S. 

[0 2 8 2] flUt0>«fPK:<fcD, 7>y-fe>X*U^ 

("Oligonucleotide Synthesis; a practical appr 
oach", M. J. Gait (ed). IRL PRESS. (1984).) \zLTz 
tfoT&CttS. EJft#^A + CDCPG*«l0fflUr*> 
6, cn&7> ; e-7/tfU^> (5 : l) SiTC 6 0 

50 MffiHPLC UBondaspnere Cn) £fflV>T*Sfll& 

X7x- h39»»-&U&*X*n5 t *x- h7>^-fe>X 
^U^^^U^-^H: (G a IN) -TsGsGsGsAs 
Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C &&f£Vfto 
iRS; 3 8. 7 OD 
A max ; 2 5 6 . 4 n m 
Amin ; 2 2 9. 3 nm 
[0 2 8 3] 

bom 2 53 

40 1, 3. 4-0- h >J <*>*Af As 2-N- h U 7^*D7tf;^ 
)VnV* >-6-0-N, N-x-f v tf;i/7 $y-o->7/x 

1. 3, 4-0- h U *> % /<1 )V t 2-N- h U D 7tt)V9 

;lO-tf5> (0. 8 2g. 1. 3 9mmol) 
'jy>2ml x 30#»K*£Ufc«, teKh;i,x>2 
m 1 x 3©. feKffift;;*^U>2rn 1 x 3®*t»&*d 

^-f y^ f Dtr;i/x5 1 ;P75> d. 2imi, 6. 95 

mmol) t, N, N-y-fvyD^7^y-0-y 
50 7yx5 L WX$P^D'JH (0. 6 2ml, 2. 7 8 
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mmo 1) SrJDA, MTlMK^tm 

^u>b omi &MjLtt$iLz<D®m&mfti%m*mi- 

MJ?A*&&5 0m l T3S*#L/!:^ 

>=8 0 : 2 0, 2 96hUX^;W7a» TiaSSUS 
W^COl, 3, 4-0- h U ^>\Af ;k 2-N- h U 7)]s*U7± 

>-6-o-n, n-sm y^n tf;uy^ /-o-v 

7/X?WX^D7$^h (0. 4 7g, 0. 5 9 
mmo i , 4 2%) 

1 H-NMR (CDC 1 s ) <5 8. 74(s, lfl,-NH), 8.19-7.81 
(m f 6H,o-H of benzoyl), 7. 62-7. 26 (m,m-,p-H of benzoy 
1), 6.63-6.32(m,4H,H-l,2,3,4), 4. 22-3. 84 (m, 3H, H-5, 
6).3.58-3.42(m,2H,CH of cyanoethyl), 2.70-2.56(01,4 
H,CH 2 of cyanoethyl), 1. 26-1. 07(m, 12fl,CH s of cyano 
ethyDppm 

"P-NMR (CDC 1 s) 5150.33, 150.77, 151.39ppm 
[0 2 8 4] 

[safc#j2 6] 

(GulN) -TsGsGsGsAsGsCsCsAsTs As Gs 
CsGsAsGsGsC (ffi^J#^: 3 1) 
N-47^/M^>7<MT, 5" -*®g£DM 
Tri«$n^:^^>«SM 1 ?7A&tzK> 2 
0^*n*;i/£A3n*:CPG5 O^U^A (IV 
<^u^M SWlStfim (AB Itt^cDDNA syntbe 
sizer Model 381 A) \Z-?7LnWThZ>Kfof} ? K\ZZ> 
®Z> 0 tlTy7y'»^a7^^ h:iXyh£ 
0. 2M<Dm&\ZteZ>&5\zm7k7'iZ h-hVMZl&ffi 
Lta^y b&ftmcotf bMz^&T&m&tfLmiztr) 

•Dtt*. ^n^^^T^m^^m^m^z^x^ 

(1) 3. 0 %TCA/CH 2 C 1 250-^^6 O^rafce: 

(2) r*trhnh'j;Mc<tocPG^«c^-r^ 0 

(3) T;i/zf>^tCckOCPG^JS$ii-^o 

(4) 0. 2M^7>/-»^X^P75^ ha«^ h 

(5) 0. 5MTh7Xf^7AvX^7^ H/7 

(6) 0. 2 SMM*m&/l-*^)miy/-)\s/ 

(7) 7*tb-bVMZ&Z>$t#, 7)l>3>XX\Z<kZ> 
[0 2 8 5] ^S^CPG±l:«A$n/Siyfx 



(76) <&§B¥7- 1 1 2 9 9 7 

ICO. 2MO«KlC«»LTa«|-&fi)c«lC«0«W'fe 

(i) (4) \z~D^x\*ymo>mv\z?%$k 

Mt±MQ>Wi1fc (1) (7) Z&r)ML,T&Z.f3L 
(1) 3. 0 X T C A/ C H 2 C 1 2 ffil^ 6 0 OT^ ^ 

sbst*. c<Dmmm&u&*nfc?*ittb\zRif 

10 LT*5<c 

(4) 0. 2M^7yy>^^P75^ha-yh 

to. 4MT-h^^/-;KCctD, ^£jfc£5#fW:fc;i 

#tfl/T^<. (1) ©H^7ifflBLT*&DMTr£ 

»£«^si**fcfcfcw:* bunco. 2uomm\zmm 

20 LTew«ii:»D«»feft (1) fccfctf (4) 

(5) ^^^TttTEoaOtfSKnttiEoakfP 

(i) (7) &mvMLx&zLU5 9 

(1) 3. 0%TCA/CH 2 C Iaffl3&6 OW^C 

(4) **«2 5T§«l/fcO. 2M^;uni^^>r^ 
^hazyhtO, 4Mrh^7-;H;«fcD, 
/££5#ffi:fc;ite?,, 

(5) 0. lM3»?*/*/t;U^>/THFJCj:0» 

30 fbRte£3 ofWBfczi&'S. 

[0 2 8 6] ^±<7>Sf^lC<i:D, 7>^ir>X^U^5C 

& ("Oligonucleotide Synthesis; a practical approa 
ch", M. J. Gait (ed), IRLPRESS, (1984).) \Zlsfztf 
oT*5Clfc-5« £j£#^A*caCPG£^0ffiLTfr 

z.tvk7>*£—y/\zw> (5 : i) 

t\ 6l$fy3£j££i*S£tlC<fcO, B«fi{taO>fc<0** 
40 glffiHPLC UBondasphere Cis) £fflV>T*if§S£ 

7x- h^iB'&ufe^x^D^x- V7>tt>** 

U^^l/tf H: (GulN) — Ts Gs Gs Gs As Gs 
Cs Cj As Ts As Gs Cs Gs As Gs Gs C teSfcLft* 
«S: 3 3. 4 OD 
Amax ; 2 5 7. 3 nm 
Amin ; 2 2 9. 4 nm 
[0 2 8 7] 

bom 2 7] 

50 ss^fOV-tfr**) bf^-X-N,N-v^V^Dt:;UT 
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(77) 

151 

^^/-f^UW-X (1. 07g, 1. 00 
mmol) ^fcfchTU ^>2m 1 x 3E#»BizK£Lfc 
I*h;H>2mlx3@, 2 m 

ig«?u ^osicy-f v^pe;px^7 5> (o. 

8 7ml, 5. OOmmol) t, N. N-^V^O 
W^y-O-yTyx^^n^D'JH (0. 
4 5ml, 2. OOmmo i) MtmMK 

&£&fa&HS*&:J- h U * A*®& 5 0 m 1 T 3 Bft» 
8 0 : 2 0, 2Xh'JX^7 

x-n, N-iM v :/a M)\/y ^ y -o-s/tv x^*x * n 

75^F (1. 9 1 g, 1. 50mmol, 75 

%) *m?to 

l H-NMR (CDC Is) 68.13-8.09, 8.03-7.87, 7.84 
-7.80(m,14H,o-H of benzoyl), 7.56-7.24(m,21H,m-,p- 20 
H of benzoyl), 5.99-5.80, 5.58-5.41(m,8H,H-l, 2, 3, 
4, V , 2' , 3' 4' ) , 4. 61-4. 40, 3. 83-3. 41 (o, 6H, H-5, 6) , 2. 5 
8-2.40(m,4H.CH2 of cyanoethyl), 1. 12-0.96(m, 12H, CH s 
of isopropyDppm 

31 P-NMR (CDC 1 s) 6149.45, 149.72ppm 
[0 2 8 8] 
mmW2 8] 

(Mel) - Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs C 30 
s Gs As Gs Gs C (6Efll**» : 3 1 ) <D&f& 
N-4 75/l^>7-fMT> 5' -*8S§DM 
T r Itfiia^nfc^^yRi^ 1 y*7A»fcO 2 

o^-i'^nqe^A^n^cPGs o^u^^A (it 

-iZU^M (AB iaKCDDNA synthe 

sizer Model 381 A) \Z-?XittXlbZ>B.fetJ 7 K\Z^> 

0. 2M<Dmm\ztez>j:*>\zm*7±b~hVMzi&m 

(1) 3. 0^TCA/CH 2 C lafflJ|!&6 0g>IW33£ 
fcV>, 5' -DMTrSSRSTS. C^fK^^^ 

(2) 7-feh-HJ;MC«fc0CPG€tt»i-S. 

(3) T;U^>^XtC<i:OCPG«r^$t!-^o 

(4) 0. 2M>/7/ i/>^P7^^ h^-Xty h 
tO. 4Mfh7^JMaO, «S^^S:5^^C 

(5) 0. 5Mf h7XfJW7AyX^7^H/7 50 



4$&f!¥7- 1 1 2 9 9 7 

J52 

-teb-bVMZ&r)mm{tRJ&*l 5ftm&Ct£Oo 

(6) 0. 2 5MM*KS/1 -^JM* %9V—)W 

(7) 7thzhU;n:<k5tt#, 7;uxf >#x(Cck£ 

a±<o»fPTc p g ± k # a £ nfc ^ v >mm& \zu 
mztift?? y x>&»#£*x*n^;*x- bf%G\z 

Sis>mm#&t!i&2lkZ1tib\z\*. mm\Z0. 2U(D 
«»:»*LTawi«i:*Dtt»&fc (l) fc£ 

(4) \Z^T\*y&<DmK>\ZTZ>UMt±fc<D&tt 
(l) (7) zmQMl>TidZ.U5o 

(1) 3. 0^TCA/CH 2 C I 2 $a3®£6 0#fUM3£ 
iS^n^^/y^^S' -DMTrS 

sBsts. z<Dmmm&$L&&»iz?zfribizRt? 

(4) 0. 2iM^7;y>^X^D75^ h3-~y h 
tO. 4Mrh7*/-;H:<kO> «8-&JKJfc£ 5 ftm&Z 

K±<D*ff&» Ojg-T d t J: 0 * * U*^ F$a£Jt@& 
#«UT^<o (1) OlSfP7?jK«bT^^DMTr$ 

5 ' **3tC^SS#l 2 7 T^Lfc;* »J 

fcfctwtt, NHSKO. 2MCO»StC^» 
bTa»-&««JC«tO#W&a, (1) *3ctr/ (4) 

(5) jc^^TttTEoaofcra«^tt±iH(z>»ff 

(1) (7) ^HOjgLTfcdfrSo (1) 3. 0 

%TCA/CH 2 C l2&31£6 0#M*3£&^> &$S2 
nrc^5^>^^0 5 ' -DMTrSftftST*. 

(4) SSJS092 2M^'JW-X75 
h:xxy htO. 4MTh7^JH:<J;0, ^ 

(5) 0. lM3^*/*/bfU^>/THFK<feO» 
[0 2 8 9] ^±(DWimz^K>, 7>7±>X*V3* 

j£ ("Oligonucleotide Synthesis; a practical approa 
ch", M. J. Gait (ed),IRLPRESS, (1984).) KL&J&t 
-oX&ZfcOo £j&*^A*<PCPG£E9ttlL<TJ0> 
6, Cin^7>^X7/fcfU>?> (5 : 1) iiT6 0 

MfflHPLC (uBondasphere Cis) £ffll<>T*^£ 

Uxf^l^^K : (Mel) - Ts Gs Gs Gs As Gs C 
s Cs As Ts As Gs Cs Gs As Gs Gs C 
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U&; 7 8. 0 OD 
A max ; 2 5 6. 6 nm 
Amin ; 2 2 9. 2 nm 

[0 2 9 0] 

GKKM2 9] 

^\^^^>^-r;i/y>^^t:^-x (i. 24g, i. 

Hmmol) fcfcMchrU v ? >2m 1 x 30#»K*£ 

2m 1 x 3!sl*»&*5;ift5. -^co^Slft^^l/^Sm 

(1. 01ml, 5. 80mmol) N, N-$M 

(0. 5 0ml, 2. 3 2mmo 1) &2JI1A* iMTl 
«rWRJ6^-&fc«> mt^U>5 0m 1 *JnA*RU 
iO»Kt«»*«*#t h U * 5 0 m 1 T 3 

- ^^>/m,1t^U>=8 0 : 2 0, 2XMJX 

bf:t-X-N, N-^-f V y D \L)VT ^ /-0->T/ X^ 1 
jU^X^DT^^h (1. 3 6 g, 1. 0 7mmo 
1 j 9 3%) £?#fco 

1 H-NMR (CDC 1 3 ) <5 8. 10-7. 92, 7. 86-7. 71 (m, 14 
H, o-H of benzoyl), 7. 52-7. 19 (m, 21E, m-, p-H of benzo 
yl), 6,01-5.83, 5. 57-5.450d.8H.H-1, 2, 3,4,1* , 2' , 3' 
4'), 4. 63-4. 46, 3. 81-3. 43 (m, 6H, H-5, 6), 2. 55-2. 43 (id, 
4H.CH 2 of cyanoethyl),1.15-0.94(ni,12H,CHs of isopr 
opyDppm 

3, P-NMR (CDC 1 s) 6150.12, 150.43ppm 
[0 2 9 1] 
BBSM3 0] 

(Gen) -Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs C 
s Gs As Gs Gs C (IB#J#^ : 3 1 ) 
N-4 7^;SS^>7^f;H fc C> 5' -MS^DM 
T r lTft«$nfc'>f^>R»M 1 ^A&fcrj 2 
0 ^ DfMA^tlfcC P G 5 0 ^ 'J ^7 A (17 
-f ^n^W S\ (AB ia«ODNA syntbe 

sizer Model 381 A) \Z-?Z.-DWT$>Z>Rfejl v kXZTl 
■tlt^7;>'>^X^D75^ha-7h«: 

o. 2M<Dmmiztez>*.5\zm*y±b-bVMz&m 

(1) 3. 0%TCA/CH 2 C 1 2 «US£6 OfMUJ;fe£ 



M?7-l 1 2 9 9 7 

(2) 71rhxhU;MCcJ:0CPG£ftirr*. 

(3) 7;^>^XlCJ:0CPG^^^1i-So 

(4) 0. 2M^7y-»^A^P7^^h^7h 
£0. 4Mfh7 7-JH:J:^ SftM&Z. 

(5) 0. 5Mfh7X^^7A^7>f hV7 

(6) o. 2 5M*&*g*st/i 

(7) 7irhxhU;HcJ:^«c#> 7)V3>13*\z&Z> 
[0 2 9 2] K±a>KMPTCPG±fcWA$nfc^^ 

X-h«e^KcfcoT«^3^*£ta*T!€r*o o^£>& 

(i) fc^tf (4) jcoviTttTEcoaofc-rsa 

ntt±E<D»ff (1) (7) ^0ILT^^?5: 

(1) 3. 0 %TCA/CH 2 C 1 2#US£6 0g>ffi*5^ 
^fSSn^Ty^^^OS' —DMT r S 

(4) 0. 2M^7y-»^07^^ b3-~y h 
to. 4Mfh77HH:J:D, »&R*&5#|yj:fe;: 

#«UTVK. (1) ©*fPTa(BUT*fcDMTrft 

mm»&ift&tsTt&iztb\z\t* mmzo. 2uomm\z 
»«Pura»ddi«K*t)»»*:ak, d) 

(4) (5) co^TliTB©iO l:t*H»tt±E«) 
tftfp (1) a>6 (7) SfcDiBLTfcCfcS. (1) 
3. 0%TCA/CH 2 C 1 2 #US£6 0 f*>ffl;fc£i£V^ 
«S^nfc^S ^ 5 ' -DMTrSWST 

(4) *JB«2 9-C&dcbfcO. 2My>^lf^-X 
75^-f har^htO. 4Mrh7 7->iK:j:0, » 

(5) 0. lM3^*/*/b?U^>/THF»C«fcDH 
[0 2 9 3] J^±o^»Cci:D, y>^ir>X^U^X 

("Oligonucleotide Synthesis; a practical ap 
proach", M. J. Gait (ed), IRL PRESS, (1984).) Kb 
tt&'oT&Zti.o. £j&7J^A*CDCPG£SfcDmbT 
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£tX&7>*:~7/Wi?> (5 : 1) S^T6 

WfflHPLC (MBoodasphere Cia) £JH^T«M 

>^*U^^U*fH: (Gen) -TsGsGsGsA 
s Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C&-&J&U 

iRS ; 3 7. 9 OD 
Amax ; 2 5 6. 6 nm 
Amin ; 2 2 9. 0 nm 

[0 2 9 4] 

H0M3 1] 

*&j?'*>V'()l"fV?)Vbb 1 )*— 7s (1. 5 6g, 
1. OOmmol) 2 m 1 x 3 0*j»Kl 

*£L&«, **h;Vx>2ml x3|eK Si^lttft^^ 

5 m 1 sZ<Dmm\ZzS<tV7n}£)\,X?)V7S 
> (0. 87ml, 5. OOmmol) N, N-5> 

H (0. 4 5ml, 2. 0 Ommo 1) £2jnA> ^iT 
l«IBEJSS*fc«, Jttft^^U>5 Oml«j»*WR 
b £ h U O &*mm 5 0ml T 

^-(AW>/Ift^f^>=8 0:2 0, 2%MJ 

v h h u =*-x-n, n->m v y D tf ;i/7 ^ /-0-y7 

/X^/MsXJfcnTS^-f h (1. 21g, 0. 6 9m 

mo 1, 6 9%) £f#£io 

JI P-NMR (CDC 1 3 ) a 150. 92, 151.23ppm 

[0 2 9 5] 

[£ttti!3 2] 

^x-h7>^1r>X*UrfX^lx*^F : 

(I so) -TsGsGsGsAsGsCsCsAsTsAsGsC 
s Gs As Gs Gs C mmm^- : 3 1 ) 
N-4 75;i^>^JHT, 5' -*8«*DM 

t rarftaan&^^vwsi^i y?A*fco 2 

0 7^ ^ Jl/iA$nit C P G 5 0 $ U (IV 
-f^D^e;W B®r&/£« (AB I &SODNA synttae 
sizer Model 381 A) iC^A^JT&^EJfcrt 7 AlCt^ 

o. 2Mco»S(c^*<fc5irM*7irhxhU;i,fc*» 



(79) #§H¥7- 1 1 2 9 9 7 

(1) 3. OXTCA/CHiCljffll^eOOT^^ 

5* -DMTri»st«. zommm-sw 

(2) 7thrhU;H:<fcOCPG^t^ 

(3) 7;i»zf >#Xt;:<fcO CP G£S£»$i*rS. 

(4) 0. 2M^7/y>^A^D7^^ ha„ 7 h 

10 (5) 0. 5Mfh7XW^7AyA^7^f N77 
•fe hx h y jhc J: 1 5 #HMJCfc3. 

(6) 0. 2 5Mi*S8/l -^fMS^/-^/ 
>/t* h7kHP77 3 0 f*>|lfl£j££-£ 

(7) 7irhxhU^JC<J:^«c#, 7 )V3>tfX\z&Z> 
[0 2 9 6] j^±<D^-ccPG±\zmx^n^>^j 

ico. 2M<D®mzmm\sT&m&mm\zj&Qmfft 
a, (i) (4) jcoi>TttTK®ao^-r-&a 

ttfcLhffieDSfl* (1) *>5 (7) Zt&QMLX&Cte 

(1) 3. 0%TCA/CH 2 C l2M$60^C 
fcl^ &@^nfc^7/V>ag*#<£>5 , -DMTrS 

(4) 0. 2M^7/'»^A^D7^^ hn.X^ h 

K±<o»fp&i» o ig-r - <ttc^ d * * u*^ pm&mxi 

StflTVKo (1) CDSf^TjS^bT^^DMTr £ 
JtfefiSUfc«*»ffiUfc#IB^SJsBO^'K*tt9 9 

5' *«8[CHJB«3 IT'&fifcLfc'f VV;Vh hU* 

Sl:S»lTg»^Il:®OWm (l) fccfctf 

(4) (5) \Z?\,>X\*Tte<Dmr>\Z*Z&Jfl\Z±&<D 
40 (1) (7) £*IO>gLT*$C:fc:5o (1) 

3. 0%TCA/CH 3 C I2JHIS6 Of^^C&V^ 

(4) tkmmz iTSisifto. 2M-fv^hhu^- 

(5) 0. lM3^/*/fcfU^>/THFt::£0® 
ftS*^3 OIMB*^^. 

[0 2 9 7] £l±<»&mz<i:K>, 7>tt>X**)zfX 
50 ?U*^\*<D5' *mz-iW)Vb hU*- XRW#£ 
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g?AT£> C£WC&Z>* &l£E&?W7Lfcf$tD&«a[ 
f&f£te#& ("Oligonucleotide Synthesis; a practica 
I approach". M. J. Gait (ed), IRl PRESS, (1984).) 
\ZVlZ&~iX%>ZteOo SJfcrt^A+CDCPGfcl&OfcrJ 
LT#>£* ^n^7>^7/h!»Jy> (5 : 1) ^ 
T6 0t:, 6P$flSlEjfc3lt£C:<hlCcfcO, H4B£##>& 

co pi * i/*5P k®oso o a u £fim£(Di»£&* £ft 

fCMfiHPLC (uBondasphere Cis) 

hTV^izVX^Urf**!^^ : (Iso) -T, 
Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C 

; 5 1. 8 OD 
A max ; 2 5 6 . 4 nm 
Amin ; 2 2 8. 9 nm 
[0 2 9 8] 

Tpu Gph GGAGCCATAGCGAGpiGfii C (E**J 
S^: 3 2) <D%fR 

T rSl?«8$n&^^>B«##l y^A*fcO 2 
0V>f^ n^l^ASnfcC PG505U 2^ A ( 1 V 
-f^D^W £> SlfrfrdMI (AB IftKCDDNA synthe 
sizer Model 381 A) £?X.r3t*T&*EJ&* 5 AK^ 

^yh^O. 2MO»SJCftc^J;^JC«i*T-fehxhU 

(1) 3. 0%TCA/CH 2 C l2ffli^6 0fj>ffl^u 

(2) T-fehXhUJHCJcOCPGStt^-rS, 

(3) 7)l>3>rtX\Z&r)CPG$:& t ®Z'&Z> 0 

(4) 0. 2M^7;y>7i-WX^/7^^ h 

(5) 0. lM3#*/*/b!U^>/THFK£D» 
ft;EiS€r3 0|WHl*5Cfe'5. 

(6) 0. 2 5M**iM/l-^WM5^/-V 

[0 2 9 9] ^±^f^TCPG±Jc¥A^n^->^^ 

>^i:«Sf$n^^7y -»7x-^x^- h 

SitOTtS, ^a>mSR^(Oif 



(80) ^§B^7-ii 2 9 9 7 

^^it^r^b\Z\t. 7T/'»^D7^^ha 

(I) *5£tf (4) tC^^T«TE<Oi!0<C-r 
*K»tt±E©»fP (1) *6 (7) *»DfiLT*2: 

(1) 3. 0%TCA/CH2C 1 a^aa^r 6 0^W*5C1 
i0 «S$nfc^7yy>7x-WX^-K^ 
#CD5' -PixS^n. C<B*«fcM8£JR*£ 

(4) 0. 2M7f;y>7^^h^^ht0. 4 
Mr h 5 y J — MZ£ 0 * ffi&Kfe&5ftffl&Zt3.5 0 

fatfLTVK. (1) ©tgf^T^p8bT#feh'J^;i/r 

#®J£fmir?£ ("Oligonucleotide Synthesis; a prac 
20 tical approach", M. J. Gait (ed), IRL PRESS, (198 
4).) \ZVtctf~DT£>Zte$ 0 S^7At©CPG$: 
»0ffll/T^6, cnS7>^7/tfU^> (5 : 
1) S^60^ 6^tfflSl&$-e:^Ci:iC<fcO, ©ffl 
£ CD* * U:*^ OWL <h#SggCDl$S£ 

*5^^*5p ^O&ajfSHPLC (uBondasphere Ci 8 ) 

5' , 3' «2lSi:7xZJ^X^-h^^ 
Aim7x-h7>f-i!>X^'J^^l/tf F : 
Tpb Gph GGAGCCATAGCGAGrh Gph C££/& 
30 bfco 

*K§ ; 3 5.4 OD 
Amax;256. 5 nm 
Amin ; 2 2 9. 1 nm 

[0 3 0 0] 

[§&&£#] 3 4] 

^y>^tf^-X«:^^^^X7x- h7>^ir 

(Gen) -Tpb Gph GGAGCCATAGCGAGpt 
40 Gpb C <K#J#^ : 3 2) 

N-4 7^/S^>^;HT, 5' -MSSDM 
T rlT««$nfc^>B*#^l S^A&fcD 2 
*n^;l^A3*l*:CPG5 05^7A (IV 
>f*n^W SHr&AW (AB I*hK<DDNA synthe 
sizer Model 381 A) tC*T ^^ttt&SK^ 9 AfCO 
f l/ty7/y>7x-WA^y75^ ha 
~yh£0. 2 M«)»Rl:fe5«k 5 l:«*7t h = h U 

)\,\zmmisT3~-v hftftm<D#hMz-2tbT&W}&f& 
mizto^vzo *nfrz&T<D&ft&&m&tim\z& 
so ^TTO7ATO:^^ 
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(1) 3. 0%TCA/CH 2 C l 2 fflS^6 O&ffi&Z. 

an, 5* -DMTrg^in. z.<D&mm&w 

(2) r-trh^hUJWwcfcocPG^tt^-r^o 

(3) T;l/=f>^X^J:0CPG^«;«$-l3-«5o 

(4) 0. 2M^7yy>7xZMX^7^^h 
a— y h<t0. 4M5 L h^V r -;HCcfcO, 

(5) 0. lM3^*/*/£U^>/THFlC£0K 

(6) 0. 2 5M^tK^!S/1-^^W^^\/-^/ 

(7) 7-fehnhU;NZ«fc*i5fc»> 7;l^>*TXK:«k* 
[0 3 0 1] ^±0)i^C P G±c«A^nfc^y 

^/>->:7x~;i/*x**- hmmftz&'Szitzrz.zb 

let*. ±&tmm<D&f?zmr>&^zti\z&r)&£te 

-yh£0. 2M(7)«SJC^UTgi!j^^^0^ 
ttfc^ (1) *5£tf (4) HOV^T^TIBcOilOUT 
£J^m±i20&fe (1) #6 (7) $*DBl/T^C 

(1) 3. OKTCA/CHiC lafflJ!&6 OfMWfeil 
fcV^ ^nfey7;y>7x^X^-h^ 

(4) 0. 2M7r/y>75^ ha— y hi 0. 4 

#BUtK. (1) 0«f^T?aiBUT#febU^7 
iR2£te9 9%£UiT&ort:o 1 8i»S©f 5^V*X 

y< h£0. 2M(OSSI:SftLTgil^fii 

fcAQftttfcft, (i) (4) K^TttTEG) 

a0»C-r*K^tt±K0)«fP (1) (7) £&0>g 

(1) 3. 0%TCA/CH 2 C l2^31$:6 0U>ffl^Cl 

i xSS^t^. 

(4) 0. 2My>fthft-X^^D75^ ha 
-yh£0. 4 Mir H ^y-;U(C£ D8S'fr&fc£ 5 frfUJ 

[0 3 0 2] Ek±.<D$kft\z*Q*V3X9l'*9-}*<D 
5* **l:y>^*lf*-XB«#«:»At4CfcOT 
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«As«]»stt7L^S0!>iR«mff«*tt con 

gonucleot ide Synthesis; a practical approach", M. 
J. Gait (ed), IRL PRESS, (1984).) \ZL>tZ&z>T&Z 
S^7A4»<DCPG^Si0tfibT^^. dtl* 
7>^7/e'Jy> (5 : 1) ^T6 0t, 6U*fffl 
&J&2ltZ>Zt\z£K>, @fflg^e(07^l/tfHffl 

LC (uBondasphere Cis) ^^TfifS^^fc^o 

fi;±cDS^^wJ;Dew«J0 5 , , 3* 5RjB2*a^7x 

irl/*f H: (Gen) — T? h Grb GG AG C C AT A 
GCGAGpb Gfb CSr^Lfco 
|RS ; 1 7. 0 OD 
Amax ; 2 5 5. 6 nm 
Arain ; 2 2 9. 8 nm 

[0 3 0 3] 

l$mM3 5] 

(Mel) — Tpb GpbGGAGCCATAGCGAGpn 
GpbC <E#J#*» : 3 2) 

N-475yS^>y< Jl^T, 5' -*RS£DM 
T rST#ffl£nfc^^>«*## i ^AfcfcD 2 
0 7^^D^SX$nfeCPG5 0 5U^7A (1*7 
-r^n*;W £\ £Kr&dc« (AB I ttS^DNA synthe 
sizer Model 381 A) \Z~? 7LZ>^X $>Z>Kfot} k\Z~3 
f lt^7/y>7x-MX*/75^ ha 

(1) 3. 0 «TCA/CH2C 1 2i!Ul£ 6 0#fS*$£ 

&&#&TZ>1t!b\Z&&\sT&<. 

(2) 7irh-hU;WC<fc9CPG£*fcirr£o 

(3) 7JU^>#XK£DCPG£&&3^£o 

(4) 0. 2M^7y-»7xaWX^;75^ h 
40 a-^h^O. 4M^h^V r -;l/fiJ;0, t6-&EJ£;£5 

(5) 0. lM3?fft/*/fcfU yVTHFlCiOi 

(6) o. 2 5M**»R/i - ^fMa^/-^/ 

;^>/fh7tHP77>iS*$3 OfJ'ffflEJ&S'tf 

(7) 7th-h»J;n:«fli#, 7)V3>Ht>\z&* 

H±©*ffTCP G±*C»A5n^^>?>RW#«C« 
50 B*nfcy7y^>7xr:^X^-h«»»ftlB^ 
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let*, 77y-»^D7^^h^7h^O. 2 

*3<fctf (4) nr>v^TttTEoaoic-r*H»tt±E<o 
t»fP (1) (7) «»0jBUT*Jiac5. 
(1) 3. 0 96TCA/CH2C I2$&3S£6 01MM3C: 

#<£>5' -Plxi^StS. C0«ffittfB£JR*£ 

(4) 0. 2M7t;-»75^ hazy hiO. 4 

«±<0«fPfc* 0 «f 21 <hlC<£ 0 * * l^**- KMSM* 
MIT^< C (1) OiffTMLT^h'J^7 

iR^«9 9%&±T&ofco 1 8i#IOf5^*X 
5* **8fc*Uhf:*-Xi«3Mfc 

(i) (4) i:^VJT»TBoaoi:t 

-6a»tt±IBO»fP (1) 0*6 (7) 

(1) 3. 0 %TCA/CH 2 C 1 2 fflJS£6 otMyjfcn 
(4) 0. 2M*U bf*— X*X3^PT5^-f y 

[0 3 0 4] £A±O^tCJ;0^ , Jrf^^I/^5 L H(D 

£o *J*S«^*7b&*OIR««i»fP»*« ("Oligo 
nucleotide Synthesis; a practical approach", M. 
J, Gait (ed).IRL PRESS, (1984).) fcUfc#oT*5£ 

y>^-7/tfU^> (5 : 1) «T6 0t:, 6RfW 
EJS3i*<&££fc«fcDi H«ffl#^&«>^^^*^H«l 
©WD fflb Efc5. ^-OMffiHP 
LC (wBondasphere Cib) &ffll^TttM£*$;i&3. 

EU:<a&f£K£D@W^tf)5* . 3' *ffl2fflSlc7x 

(Me 1) -T?bGnGGAGCCATAGC 
GAGpbGrhC^Uco 

iRft; 2 2. 5 OD 

A max ; 2 5 5. 2 n m 

Amin ; 2 2 9. 6 nm 
[0 3 0 5] 
6] 



(82) ^¥7-1 1 2 9 97 

b«#MIC h^^AUc^X7x 

Tph GGGAGCpk Crk AT?b AGCfbGAGGCnT 
<EHHW»: 3 3) CD^fS 

5' -*BiSDMT riTSasnfcf5^>«»# 
#1 ^Afc&D 2 07-f^P^l/»A$nfcCPG5 
(17>f^D^M e»££«8 (AB 
Itt»©DNA synthesizer Model 381 A) ICfA^ttT 

ifl */75^ha-yh$0. 2MO«ffilc^:^J;5(c 

(1) 3. 0 *TCA/CH 2 C 1 2 fflS£6 0©>W43£ 
fc^ 5 f -DMTrSem CttKttHJfr&K 

(2) 7irh-hU;i*:£0CPG£ffi#T*- 

(3) 7;^>^ic«tocPGS«:ift$-&s- 

(4) 0. 2Myfy>7x-WA^;7^^ ha 

(5) 0. lMH^^/7K/ / tfU> J >/THF{C s i:0^ 
fcEJt>£3 O&^^^o 

(6) 0. 2 5Mt*B»/l -^fM^^^/ 
>/x h7tHD77 3 0 8>WEJSS1* 

(7) 7th^hu;n: { fc^ 7;i^>#xc:J;£ 

Cite 5 o 

^ mt*tirzi'3 L i?>7 x.—foftXft*— h»»#*IB'&3 

^hn.-yh£0. 2 M<&»^Cig» UTS 
KttOttttfctk (1) *5£tf (4) fc^vrteTE© 
■ DfcT*«*tt±ilB®iiff (1) *6 (7) ^:JI5*0>& 

(1) 3. 0 %TCA/CHjC 1 2&3®£6 Q&m&Z. 
fcH, RS$n/i:yfy>7x^WA^- b 

(4) 0. 2M^7yy>7^y< ha-yhtO. 4 

&>±<OVkft&m 0 jg-f c t\Z «fc 0 * * F«&«* 
#«L,TV><. (1) ©»fPT»«ILT*fchU^7 

«H»f^tt#S ("Oligonucleotide Synthesis; a prac 
tical approach", M. J. Gait (ed), IRL PRESS, (198 
4).) KU&X^TfeCfcS. EJfcrt^A + CDCPG* 
so «tombT^&, Z.tl*T> : £—T/}ZW> (5 : 
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*5£ft5c ^(OMfflHPLC (AiBondasphere Cu) 

X * Hi:7xZJ^^**- h*g££agALfc* 

X^i-hT>^-ir>X^U^^I/^K : T?b GG 
GAGCpi Cpb ATpb AGCpb GAGGCp* T£#j£b 

JRS: 4 4. 4 OD 
Amax;256. 1 nm 
Amin ; 2 2 8. 2 nm 

[0 3 0 6] 

[XH0I3 7] 

(Gen) -Tpb GGGAGCpb Cpb ATph AGCph G 
AGGCpbT (EM**: 3 3) CD^fifc 
5* -*81€DMT r lt«8Snfc^5 

osu^A dY-f^pw a»^a (AB 

IttScDDNA synthesizer Model 381 A) ICf^ttT 
&Sft^i««JCcfcoTS«?*^A*-C^Il JSC'S. 

(1) 3. o%tca/ch 2 c \ 2 mm&6 o&m&c 

ssta \zm? i>t& < . 

(2) r-fehr:hU;KcJ;OCPG&«s»-rs 0 

(3) T;w>*xir<kDCPGS«;j»s-a-*. 

(4) 0. 2Mi/f^>7xr:MX^ ( /7a^ha 

(5) 0. iM3^*/*/b!Uy>/THF[:J:r)8 

(6) 0. 2 5MI*«8/l->fM^^/-V 

(7) 7"feh-hU;Kc,fc^i*»> T;v^f>^xic<t-5 

a±o»fpTc p G±tc#A^n^^ v>&mmz& 
a^nfc>'5 i i;>7x^x^- 
ts:^^^ ^^ns»^7yy>^X7 

^Kaz^h^O. 2M©J8S(C«»bTa»^« 
CSDftitfcft (1) (4) ic^TteTI2<7> 

a0fC-r*H^tt±BO8lfP (1) fr*> (7) £*B9>g 



(83) ^7- 1 1 2 9 9 7 

164 

(1) 3. 0%TCA/CH 2 C IaJaS^6 0U>W^C: 

(4) 0. 2M^7/y>75^ haZ7htO. 4 
#«UT^<c (1) <0|»fp-eail8l/T#fehU^7 

^b^nyhSrO. 2M<B«»;:«#LT&ft^« 

(i) (4) fcoviTJiTiBo 
aoic-r*Kntt±B<z)i»fp (i) a>s (7) &a*9jg 

(1) 3. 0%TCA/CH 2 C l 2 fflS£6 O^M^ 

fcK «8$n^f 5 ^X^>8Ri#(D 5 ' -P 
i xS&iSTSo 
20 (4) 0. 2My>^tf^-X^X^DT^y-T ha 

[0 3 0 7] ^cOtft^tC.fcO^Ur/^^W^^HcD 

*rtK*39«ttTbfc«©Bi««»fPtt*tt5 ("01 i 
gonucleotide Synthesis; a practical approach", M. 
J. Gait (ed),IRL PRESS, (1984).) iZVtc&^T&Z. 

Uoc s^^A+cocpG^ombT^^, zn& 
yy^-T/Mwy (5 : i) giT6 or, 6mm 

LC (MBoadasphere Ci 8 ) ^/B^TfitSJ^^fc^c 

x^x^-h^^AU5' mmzfy^* 

X^UsJ-^F: (Gen) -TpbGGGAGCpbCpbA 
Tp b AGCuGAGGCfkT^fltl/fc. 
JRS ; 3 2. 4 OD 
Amax ; 2 5 5. 7 nm 
40 Amin ; 2 2 9. 2 nm 
[0 3 0 8] 

mmmz 8] 

gg#Wl£*^*X**-b^££AU 5' *«t 
y>?^fcr^-X*JS^1i-^:*X7x-hT>^ l ir> 

(Gen) —Tiie GuGGAGCCATAGCGAGm 
G* C C «B?iJ#* : 3 4) <D-&j« 

N-4 7^yS^>y'fJHT, 5* -frm&ZDM 
T r lTS8$nfc^>R»WU ^7A»&0 2 
50 0 V^f ^ D tMA^nfcC P G 5 0 5 'J ^7 A (1"7 
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-iPB^M SHr&dHR (AB I $fcS8tf)DNA synthe 
sizer Model 381 A) \Z-?7L~2ftX$>Z>Kfej3 ^AtCO 

(1) 3. 0%TCA/CH 2 C l2#t3g£6 O&m&Z. 
5' -DMTrl^BSn, £<B«»«*g<&iK 

m*&fe?Z>fZ&\Z&&l,T&<, 10 

(2) 7ir h~MJJM;:<£9CPG£ift#"r<5, 

(3) 7)V3>11*\Z&y)CVG*m§kZ : &Z>* 

(4) 0. 2M^7;y^W^;75^h^. 

(5) 0. lM3^&/*/fc!U^>/THFK:<J:D& 
fc£&£3 O^fW^ft^o 

(6) 0. 2 5 M»*g«/ 1 - 

(7) 7±b~bVMZ&Z>$t#, 7)V*>iJ7.\Z&Z> 
CO 3 0 9] K±0*fMCP G±fX*A$n^'>5 L v 

(1) *3<fctf (4) Jco^TttTEOfflOlC-TSK 
»tt±E©»fP (1) (7) SrSltfjELTfcCfc 

(1) 3. 0 %TCA/CH 2 C 1 0g>f?f]*5C: 

CO 5' -DMTrl^Jt^ iKO««tt*-&JK*& 

(4) 0. 2M7f;y/75^ h:x~y N£:0. 4 

fftfurvK. (i) <D#ftxmm\sT2rzbV3 L )V7 

(1) *5<fctf (4) K^TteTtBtf) 
a0lcT*^tt±E<O»fP (1) *>5 (7) 

(1) 3. 0^TCA/CH2ChfflI&6 0g>fB]^r 50 
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(4) 0. 2My>^W-X^$D75^ ha 
-yhi:0. 4Mfh7 V^Ufcci; 0 5 5>fB] 

[0 3 1 0] ^±(7>Sf^lCJ:D^Urf^^U^^Hco 

^*E**t»7Ufc«OR«BI»ffl4«ft COM 
gonucleotide Synthesis; a practical approach", M. 
J. Gait (ed). IRL PRESS, (1984).) Cb&^oT^u 

7>^7/e«J^> (5 : 1) jSiT6 0^ 6^ffl 

LC (MBoDdasphere Cis) £#H>T*S©£*5C:fc:5o 
^±^^tCJ:0eW^<O5 , > 3* J£ffl2&m\Z*^ 

U^F: (Gen) -Ti.Gy.GGAGCCATAG 
CGAGki G*. C£-&j£Lfc. 
iKfi; 6 5. 7 OD 
Amax ; 2 5 6. 0 nm 
Amio ; 2 2 9. 8 nm 
[0 3 11] 
9) 

(Mel) -TiieGne GGAGCCATAGCGAGub 
G«. C (EE*** : 3 4) CD-&^ 

ov-r^n^e;u^A$njtcpG5 o-u^a (it 

<i9U*z)V) (AB IttSODNA synthe 

sizer Modei 381 A) fcT*^ttT&«EJfc;fc 5 AfCO 
fbT^7y y>^?WX^/7$^ haz 

(1) 3. 0^TCA/CH2Chffla^6 0#TO: 

(2) 7th^hUJU:<t0CPG^ftjWo 

(3) 7;W>*Xi:<fc0CPG«»S»$«. 

(4) 0. 2M^7/«»^fWX^;7^y-1'ha 
-yb<h0. 4Mrh77-;H:«t0, ffi&Kfc&Sft 

(5) 0. lMH^^/^K/tfUv^/THFlCcfcDK 
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(6) o, 2 5 M%k*.mm/ 1 - *^;m' a 

)VW >/*r h7tHD77 >®Wi& 3 0 &R!Kft£ 1* 

(7) T-feh-hU;Wfc«k-5ft», 7;Hf>#*fc«fc* 
[0 3 12] R±<D^TCPG±»C«A^nfcv'5 1 > ? 

h£0. 2MCOtSS(r^UT@il)^^{cm0Wtfe 
(1) (4) {CO^T^TIS<D®0^-r^>^ 

^fi±teo^ (i) (7) &*£0igLT*5;ift 

"So 

(1) 3. 0%TCA/CH 2 C 1 2 ^I£6 Og^JI 

<D 5 ' -DMTrS^n, dCO^^^W^r 

(4) 0. 2M7f; '»75^ ha~y htO, 4 

&±<D%kft*M 0 jg"T £ £ \z£ 0 X * K^<£Hi^ 
fftfLTVKo (1) O^TiE^UT#fehU^UT 

Z1ttb\Z\ZmfflZ* U W-X7^^ ha 
~yh£0. 2MCDSS(^<»LTS®I^«Jcm0f* 

(i) *5£tf (4) \z-3^T\rrm<DmK>\z-?z>smte 

±IEC0^ (1) ^e> (7) £»t>jgUT*5£fc5o 
(1) 3. 0%TCA/CH 2 C OfMB^C 

a^, «i$n^f 5 >?Mx$>iisf»#o 5 ' -d 

(4) 0. 2M*U tf^-X^X^DTa^-T h^Z7 
h£0. 4M7-h^y-;i/^^D^^Sr5^W43C 

TL/fe«©IR«l!*f^tt*ft ("Oligonucleotide Synth 
esis; a practical approach", M. J. Gait (ed).IRL 
PRESS, (1984).) iZVtztf-iX&CUo. 
OCPG&JRQffllT*6, ^7>^7/e'Jy 
> (5 : 1) M*?6 0lC, ePt^S^^^^ditCci; 

dfc«3. WMffiHPLC (/xBondaspher 
e Ci 8 ) ^ffl^TfiS^:^^. EJLLO&flMC^Og 
«$W5' . 3' mm21&mz*3 L )Vfttt*—bt&& 
^AL, 5* *^I:^'J^-X^^tm7 



85) #B8¥7-1 1 2 9 9 7 

x-h7>5 1 ir>X^U^^^5 L F : (Mel) - 
Tie G«*GGAGCCATAGCGAG«e GnC^« 
Vft. 

iRS; 5 9. 3 OD 
Amax ; 2 5 6. 9 nm 
Amio ; 2 2 7. 8 nm 

[0 3 13] 

[H560J4 0] 

iff KN-^VH: JMf7* htf5>&^3ii:fc*X:7x 

(N-BzGal) — TpbGmGGAGCCATAGC 
G AGph Gpb C (6S3*J#*f : 3 2) CO«&*R 
N-47i/S^>V'fJHT, 5' -tK^SSDM 

o v^r ^ ;^A^nfcc p g 5 o 5 u y 7 A (IV 

-i>7U*2)V) S»-&JBfi« (AB I $fc§£cDDNA synthe 
sizer Model 381 A) trf A.^ttT&5JE;£# V MZ~D 
*l/ty7/y>7i-WX*/75^ ha 

(1) 3. 0%TCA/CH 2 ChjJ[llS:6 0OT^^ 

(2) T-feh-hUJHC«fcOCPG€r«c#TS. 

(3) TJW>^fcJ:DCPG*R*S-a:a. 

(4) 0. 2M^7/y>7x-WX*/75^ h 

(5) 0. lMa^^/TK/trU^^/THFtC.tOK 

(6) 0. 2 5M«*»»/l-^fMS^/^/ 

fr^vy/j- h7tHP77 >mm& 3 o t>M£*s-& 

(7) 7-fehahu;wc«fc**», 7;^>^XJcj;§ 

J[^JiO^TCPG±Jw^A^n^:v'^> ? >^^JC« 
40 i$n^^7/'»7x^X^-hK»M(fi^ 

3i**££a«-cfr<&. ^€foffiSE^Jo^7y *»7x 

OfflKiBW<077 f />'>'^7x--h*l6'&$-a:afc«) 
Kte, 75V v>2l>X^n7^^-f ha~y h£0. 2 

u<D®m\zmmi'X&m&tfL®\zwL o f* ( 1 ) 

fcjctf (4) (c^ViTttTEa>aD«cT*K»tt±IEO 
»fp (l) ri>e> (7) SftOjgbTiseia^. 
(1) 3. 0 SKTCA/CH2C 1 afflux 6 OIWB^Jl 

50 §a$nfc^7;y>7x-wx^"his« 
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#cD5 f -pi x3&i$£f*o c<D&mm&w#* 

(4) 0. 2M7r/'»7^^ha-7ht0. 4 
M-ir b t7 ;HCcfc 0 > fig-&S^^5^ffi^C^^ 9 & 
±CQjgf££ J» 0 jg-T C £ <fc D * * HS&ffi*# 

flEfc»»UT&»£/»fc»ow*fc«, (i) *3ctr; 

(4) JC^^TttTEoaOJCT&K^tt±EO»ff 
(1) (7) S«0igbT*^5. 

(i) 3. o%tca/ch2C izmmze o&m&z 

(4) 0. 2MN-^>y-fM7^ M^^>5^X^D 

^«S«3^TUfc«01B«mifPI4«JS ("Oligo 
oucleotide Synthesis; a practical approach", M. 
J. Gait (ed).IRL PRESS, (1984).) tCUfc^oT^C 

7>t-7/b!Uy> (5 : 1) S«6 0X:, 6^^ 
LC UBondasphere Cis) €fflV^T«R**5Jltt'5. 59 

^±cD^tf^^c e ^:oeM®l^5 , > 3' ma2mm\zyx. 
< >&i&&2i±rc*x7x.- br>^± 

Z/ttVttZVit^Y : (N-BzGa 1) -TptG 
pb GGAGC CATAGCGAG?h Grb C££7£L;fc. 
iRg; 2 1.2 OD 
A max ; 2 5 6 . 5 nm 
Amin ; 2 2 8. 9 nm 
[0 3 14] 

[90M4 1] 40 

Tpb GGGAGCCATAGCGAGGn C (E^J# 
*t : 3 5) (D&f£ 

N-47^;S^>^M^ 5' -*®g£DM 
T r «TftKnft->f >?>IW»* 1 ^A&fcO 2 

<{9a*EM &m&f&m (AB I*tH<Z)DNA synthe 
sizer Model 381 A) KT^ttT v AKo 
e65o ^LT^7y^>7x-;m*y7^^ha 50 



»B?7-1 12 9 9 7 

(1) 3. o«tca/ch«c i a jaa*6 o»ffl^*r 

(2) Tirh^hU;HCcfcOCPG^tt^-r^o 

(3) T;^>^XlCj:OCPG^S:ai$-ii:^o 

(4) 0. 2M^7/'/>7xZWX^/75^ h 

(5) 0. lM3»>*/*/bry^>'/THFJC«fcOK 

( 6 ) 0 . 2 5 MI*SS/ 1 - ^ ^ 
)Vm>/7* h7tFD77 3 0 8>Rfl£££i± 

(7) 7 is b- HJ;WC J; *«5*3K 7JPrf >#Xl:: £5 

a$nfc^7yy>7x^x^-hi§i^^ 

(1) (4) Kt^TttTK 

©aoic-r*fiwna±Eo?Mifp <i) *>s m *»o 

(1) 3. 0%TCA/CH 2 C 1 a^aa^ 6 O&m&Z. 
«asnfe^7/'»7x-^X^-h»* 
#©5' -Pi x«£»*-r*o i 

(4) 0. 2M^7y-»7^^h^^hi:0. 4 

f^lttK, (1) CO»f^Tj8E«UT^hU^7 

«B»fPtt*jS ("Oligonucleotide Synthesis; a prac 
tical approach", M. J. Gait (ed), IRL PRESS, (198 
4).) Clfc^Tfc^^ S^7A^CPG?r 
aOitibT^^ :M7>€-7/tf'J'/> (5 : 
1) SlT6 0t, 6NfWSii&$-*i:^C^*XJ:D, ©ffl 

*3;l&5o WIffiHPLC (/zBondasphere Cis) 

5' * 3' *»ltt»C7x-;^X^*-hiie'& I £* 
Al^X7x-h7>ft>Xt'J^^l/^H : 
TpbGGGAGCCATAGCGAGGF^^bt, 
JRS; 2 0. 9 OD 
Amax ; 2 5 6. 0 nm 



—1436— 



(87) 

171 

AmiD ; 2 2 8. 4 nm 
[0 3 15] 

m&m 2] 

\zr>**V*-X&t&&2it1t*7>7 3L-bT> : ?±. 

(Gen) — TfbGGGAGCCATAGCGAGGrb 
C (EH**: 3 5) 

N-4 7$yl^>y«fJHT, 5' -*K1^DM 

t r m ~c&m z nit is? v >mm&& 1 tryj±$>it 02 

OT'l'^D^ASn^CPGSO^U^A (IT 
<^D^;W (AB IttSSODNA synthe 

sizer Model 381 A) \Z-r?L~DttX&Z>Kfo*3 7 AICO 

(1) 3. 0«TCA/CHiC lifl9&6 OffrfflfcC 

(2) T-feh-hUJMcJ;OCPG*«c»"r*. 

(3) 7;W>*xi:J:DCpg*«»««, 

(4) 0. 2M^7/e/>7x^X^y7a^ b 
a-yhtO, AMv-YvV-MZ*.*). Hr^EftS 5 

(5) 0. lM3^*/*/t!U^>/THFJCJ:D» 
<bJ£JS£3 OfWMtbiliM. 

(6) 0. 2 5MI*M/1-^WK5^;-V 

z>z.t\z&r)&fcj&<D5' -#»S£:/ny£-r*. 

(7) 7-feh=h»j;MC«fc*ift», 7;i^>#xK:<fc£ 

$k±<D#ft-CC P G±£»A£n£i'^>Si»#K:« 

«K*D«»fc«, (1) (4) KOHTteTK 

©aO»Cf*a»W:±E©»fP (1) *6 (7) «H0 40 

(1) 3. 0%TCA/CH 2 C liffi3£6 06>RS*3£ 

#CD5* -PI x ^(D«SK«ffl^JR** 

(4) 0. 2M^7/y>75^ hrL^^y h<hO. 4 

tftfUTvx. (i) a>»#T?at«UT«fchu^r 



(•■¥7- 1 1 2 9 9 7 

iR#tt9 9XfiLfcT*ofc. 18*#I©«^*X 
5' *ffifcy>^*fcf*-;*« 

jf<f ha^yhfto. 2M<^aKlwS»UTi»'&^« 
IC*0»»fc«, (1) £<ktf (4) KlOHTfcTffi© 
a0Kr-6B0ttt±IBOlifP (1) ft* 6 (7) fcftiOig 

(1) 3. 0%TCA/CH»C 1>£L3&6 OS>flfi:fc;i 

«s^nfe^^^;^^XI^^>K^frco5 , -p 

i xlSBSTSo 

(4) 0. 2M^>5 1 tW^^X^D7^^ba 
= yhfc0. 4M7 L h^y-;KCcfc0ffi'&^^5^ra 

3Wm/fc*OR««WPtt«S ("Oligonucleotide S 
ynthesis; a practical approach", M. J. Gait (ed), 
I RL PRESS, (1984).) \ZL1ttfl'oT&Cte5. Kfetl7 

(5 : 1) RSrt!6 0'C, 6 PtW£Jfc£1** £ t 

KgORfcSSfc^fc^. ^MiHPLC UBondas 
phere Cn) £/!H>Tl9S£*3£fe5. H±OtftfflCJ; 
0@«tO5' , 3' 3Miia»te7xr:;P*x#*— 

tffctfX^x-hT^^X^U:*:**^^ : 
(Gen) — TpuGGGAGCCATAGCGAGGph 

IRS ; 2 1. 1 OD 
Amax;256. 3 nm 
AmiD ; 2 2 8. 4 nm 

[0 3 16] 

Safi094 3] 

»»W«C7xn;^^^*-h»^S:*AU 5' 
^N-^W-fM^^ Hr5>&il8&$Wc*X7i 

(N-BzGal) — Tph GGGAGCCATAGCG 
AGGpbC (SB^J#^: 3 5) 

N-475 /S^>V-f JUST, 5* -tKKS^DM 
T rlT^a^nfc^y>SI^ 1 i^Afc&O 2 
OV-f ^D^iXSn^CPG5 0 (IV 
-f^D^;U) B«r&lS« (AB Itt^cODNA synthe 
sizer Model 381 A) KTAOttT&S&fc* ^Afc^ 
a£>£ 0 ^bT^7/'>>yx-;i/^x^y7^y-r ha 

(1) 3. O^TCA/CH^Chffll^eOW^u 
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(2) 7^h-hU;Vfc£DCPG£ffi#-r<5. 

(3) 7;i/r*>#XlC£9CPG£&&*i*£o 

(4) 0. 2My7y*»7x-J^X^y7^^h 

(5) 0. lM3^/*/HUy>/THF^0i 

(6) 0. 2 -^^;P-f S^^-V 
>/f h 7 1 K D 7 7 3 0 »BS*$1i: i0 

(7) 7-feh^hU;M3cfc*«s», r;prf>^x«c<fc^ 
£-t£3£<h#T#£o ^€fcD&gK^J0^7/i'>*X 

?x- b£^£2it£fctf)i;:te, ^7;-»^or 

«K*0«ttfc«* (1) *5<£# (4) fcoHTttTE 

oaD^T*K^«±E©»f^ (i) (7) a? 

(1) 3. 0%TCA/CH 2 C lsffia&6 0»H*5^ 

(4) 0. 2My7/y>75^h^yhtO. 4 
WrbyV-MZ^O, «£RJfc £ 5 £ & 5 o 

ftgltVK. (1) ©ltfPTM(Bl/T*fchU^T 

iR2£te9 9%&±T»ofc. 1 8S*@C0^^v?;^X 

V-OVtfy? b^>7^< b3-~v h£0. 2M<£> 
BflEfc»»bra»d««Hc»0«»fc«, (1) fei: 
(4) lc^V^T«T850liDtC"rSK^»-fcK<DSfP 

(1) (7) *»0jgUT*Jl*5. 

(1) 3. 0%TCA/CH 2 C l a «&31£6 0fi>fW*3£ 

ten, «s$nfe^^^;^^x^^:>'i«^^5 , -p 

(4) 0. 2MN-^>^M7^ M^>*X*D 

[0 3 17] JBA±<D»f^tcJ;0*U=f^^U*^H<o 

("Oligonucleotide Synthesis; a practical ap 
proach", M. J. Gait (ed), IRLPRESS, (1984). >tCLfc 
atoTfcZftS. S**7A+«)CPG&«0lfil/W 
£>, cn^7>^7/t: i J^> (5 : 1) J£*rC6 0 & 



^gg^y _ i 1 2 9 9 7 
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MffiHPLC UBondasphere Cis) £/S^T*f!iS£ 

fccfts. a±©sm:«fcgeMtt<D5' , 3 f **8i 

N-^>\Af b^*>£^$i2:fc*X7x-- 
h7>^ir>A^U^^^ : (N-BzGa 

1) -TrhGGGAGCCATAGCGAGGri CSr'n 

IRS ; 2 5. 8 OD 
Amax ; 2 5 6. 1 nm 
Amin ; 2 2 8. 6 nm 

[0 3 18] 

[H£S&0J4 4] 

Cpd GpnGAGCGATACCGAGGpbGpbT (BB^J 
3 7) CQ-£i& 

j&U ^5A&#:D 2 0^£n^;l^A£n#:CPG5 
0^'jy^A (17>f^D^W £\ g»r&J£« (AB 
I*t§&(DDNA synthesizer Model 381 A) tCfAo^T 
&^5[^^^AlC^se>e. fbt^7yv>7x^W 

iCMTKTir h n h U )V\zmmi<T3-- y h&ftm<D#b 

(1) 3. 0%T CA/CH2 C I sJOfSSr 6 OtPlffl&Z. 

(2) 7-fehr.hUJWCd:0CPG£ift#TS. 

(3) 7^>*^Kl*0CPGft«»aii-*. 

(4) 0. 2My7/'»7x-JV^/7i^ h 

(5) 0. lM3^*/*/bTU^>/THF*CJ:DK 
ftEiK*3 Og^fe^&^o 

(6) 0. 2 5M**I«/1 M5^/-^/ 
^>/rh7tHP77>S^3 O^HR^i*: 

(7) 7-feh-hu;wz^s«c»> r^rf^xicj;* 

J^±<OSf^-CC P G±tC^A£n*i7 c ^ ^>BIWff«Cff 
®£n£^77 ^Z^xrJl^X**- r-^^^^rflS^ 

$^:^ri?5c ^>^o^sga^jco^7/v'>^x 

<£> IS **J CD ^ 7 J is > * X V x - h £*S G £ * /t» 
\Z\t. ^7;^>^o75^ hO.-^y h&0. 2 
M©fiflEIC*»LTa»**«»C*D«Wfc«* (i) 
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(4) Jrr?^T«TEoao«i-r*Kn«±E^ 
*ff (1) (7) *«DjEUT*^36c5. 

(i) 3. o%tca/chjC iimm^e o&m&c 

*cos' -Pi xI$B?sn e £C0«i£kM8&iK*£ 
(4) 0. 2M^7;y>7^^har7hi0. 4 

^3 - & itfisa bfcie*jwi u&««£rj6<d¥*s 

«BH*fPtt#ft ("Oligonucleotide Synthesis; a prac 
tical approach", M. J. Gait (ed), IRL PRESS, (198 
4).) fcL£j&toT33£ft5. EJft# ^ A + tf>C P G & 
*OHil/T^^ Z.tl*7> s E—T/Wi» (5 : 

i) marc e or, 6v$mRfctsikzz.t.\z&y)* s*a 

^OSffifflHPLC UBondasphere Cis) 

pbGAGCGATACCGAGGpb Grb T*&f&Vtc 0 
IRS; 14. 8 OD 
A max ; 2 5 7 . 3 nm 
Amin ; 2 2 9 . 9 nm 

[0 3 19] 

[%flM4 5] 

(Gen) — Cph Gpb GAGCGATACCGAGGh 
Gph T (&m& : 3 7) <£>^f£ 

OSU^A (17<^D€J» Sr. (AB 
I&KODNA synthesizer Model 381 A) (Cf^ttT 

(1) 3. 0 96TCA/CH 2 C l 2 #t31£6 OfMHMSC 
ft^, 5 f -DMTrS«»St5. ^COSfflc««g-&iR 

(2) 71zh-MJ;MCJ:0CPG«fc»TS. 

(3) 7;^>«Xl: < t0CPG^K»$fS. 

(4) 0. 2M^7/'»7x^X^75^h 



^§8¥7- 1 1 2 9 9 7 

(5) 0. lM3^7^/*/tTU^>/THFtCJ:0K 

(6) 0. 2 5Mi*SS/l-^5 : M^^7-;P/ 
;^>/7h7t K a 7^ 3 oe>ffSEJS3-& 

(7) 7^h=hU;MC£*fti§K 7)13>%X\Z&Z> 

a±<D»fPTC P G±fC»A$nfc^^ 3> 
a^n^^7yy>7xzm^- h»»#:£ttr£ 

-)v*x&*-hmmfc&m&2i*2>fti!>\z\*, ±E<t 

fete, ^7/y>^^n75^ha-yh§0. 2 

M&mmzmmvx sm&f&mz 1 ® o ( 1 ) 
JBfls (i) a>s> (7) £tt0jib-ofec:fc'3, 

(1) 3. 0%TCA/CH 2 C 1 2ffia&6 0fJ>W43^ 

ffil$nfc^7;y>7x-Mx^-hK« 

#C9 5' -PI x2£l$ST£o C0»ffitt»g^iK2pS 
(4) 0. 2U^/7/^>7^^ hrL-yhtO. 4 

#tfLT^<. (1) Oj»fP"C3fi«UT*fchU^r 
iR^«9 9%J£U:T<&o£:, 1 81#@Ox^*X 

^M-yhSO. 2MO«SlC«»L/Ta»^«8 

t^OWfct, (l) (4) icov^r^TE® 
aOKT*H^tt±Eo»fP (l) (7) £ifciO?I 

(1) 3. 0%TCA/CH 2 Cl2«lI$60OT^: 

(4) 0. 2My>fttft-X^X^P7^^ h^. 
-7ht0. 4Mxh7\/-;WrctOIB'&R« : &5»IB 

[0 3 2 0] K±©«fPfC«kD*U^^U*^HO 

gonucleotide Synthesis; a practical approach", M. 
J. Gait (ed), IRL PRESS, (1984).) KL£j&toT*3£ 
Eifc#^A*<7)CPG£IfcDfflLTi^6, dn£ 
7>^7/fc:'J>?> (5 : 1) ^T6 0t:, emW 

Rfozitzzuz&r). H*a**s©s*U'*9 t F« 

LC (^Bondasphere Cia) £^V*T*S!H£:*$££:-5o 
K±o»ffK:J:DBM«i0 5 t . 3' M21II:7x 
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^K: (Gen) — Cm Gpb GAGC G AT AC CG A 
GGph GpbT£-&/£Lfc, 
JRS ; 12.2 OD 
A max ; 2 5 7 . 2 n m 
Amin ; 2 3 0. 0 nm 

[0 3 2 1] 

[£JS0H6] 

W#m\zyx.-)VftX**--h%i&ZmAL, 10 
\Z* U £*-X£*8^S^fc*X:7x- hT>^-fe>X 

(Me 1) -Crh Gpb GAGCGATACCGAGGph 

GpbT mpmn : 3 7) 

o$u^7A (1 vf^o^w (AB 

I ttSJcODNA synthesizer Mode! 381 A) \Z~fjL~DttX 

MZ^ftX&m^im\zhr)<z>ttz> Q *n*&filT©i§ 

(1) 3. 0%TCA/CH 2 C l 2 #tH£:6 0g>K£;i 

(2) 7th-h'J;H:ctOCPG^t^ 

(3) T )V3>XX\Z&t) CP G&%Lm2"&2>. 

(4) 0. 2M^7;y>7x^X^7^^h 
=L~y btO. 4Mfh7^H:J;0, 5 

(5) 0. lM3**/*/Ky$>>/THFK,kD» 

(6) 0. 2 5 Mj|*BK/ 1 - ^fM 5 ^7-^/ 

(7) 7*h-hu;uK<fc*ft», 7^=*>#xk:J:* 
j^±cojgf^TCPG±^^A^njt5 1 5> J >K^Jc:« 

mm<DMft&&QMTZ.t\z<kr)%>Z.fc? 0 Z<E>\z~Dg 

m vmm \zmm u x a ki» d a vtt&, ( 1 ) 
»fp (i) *>e» (7) **DiBbT*c:ac5. 

(1) 3. OXTCA/CHiC lafflS.&6 0|WBfeC 



4*H¥7- 1 1 2 9 9 7 

&fe?Z>1t!b\Z&W U^<, 
(4) 0. 2My7yy>7^^h^-7hi0. 4 

«±<B*«s&« DigT£ £fccfc K)X& F8g£Jffl# 
#«LT^<o (1) ©»fPT»dlUT*fchU^7 

***Sli:*«:8{>»3»4HWc^y W-A7$^ ha 

(1) *5Jctf (4) ^^^TttTE<Da0fc-r 
*£tfM*±E<Bi*«s (1) (7) £*SD3ILT:fe£ 

(1) 3. 0%TCA/CH 2 C 1 2 5aS«r 6 0®m#Z. 
(4) o. 2M*U fcr*—x**#a73y-r 

7Ufc«©K««»fm#ft ("Oligonucleotide Synth 
esis; a practical approach", M. J. Gait (ed),IRL 
PRESS, (1984).) tCbJfc^oT^C&So EJft^A* 

> (5 : i) mmx6ox:, 6mmKfo2#2>z.t\z& 

cD®££*5C:ft5o -tOSBiMBHPLC (//Bondaspher 
e Cit) Sffl^T»»&*5^^5. EA±©*«M;:J;0@ 
W^CD5 f , 3* *«|2J!fi»C7xr.^X^— hJB 
<&£*£AU 5' 'J tf:*- X 

7x-h7>?t>Xt'J^^l/tf P : (Mel) 
-Cpb Gpb GAGCGATACCGAGGpb Gpb T£-& 

|R« ; 15.3 OD 
A max ; 2 5 7 . 2 nm 
Amin ; 2 3 0. 3 nm 

[0 3 2 2] 

[HJ6W4 7] 

Tpb Gpb GGAGCph Crb ATpb AGCph GAGpb Gpb 
C (SB^J#^: 3 9) CO^« 

N-4 75;M^>^Mt, 5' -*KS^DM 
T r i-CSi^nfcyf ^>SS»#^ 1 ^ 7 Aftfc D 2 
0Y^^D^iA^nfcCPG5 05U^7A (IV 
-f *D^;W (AB I*t®0>DNA synthe 

sizer Model 381 A) tci-*OtfT&£E*# vAiC^ 
f lt^7yy>7x^A^;75^ ha 
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m\ztK><ovz> 9 *m^&>T<D®ft*&M'$f&®\z& 

(1) 3. 0%TCA/CH 2 ChffiI^6 0«>ffl^C 

(2) 7-feh=hy;HCckOCPG^tt»-r*. 

(3) r;W>#x^J:OCPG&«E»Si**. 

(4) 0. 2M^7/>'>7x^^^y75^ h 

(5) 0. lM3»>*/*/brU^>/THFfc<k0« 

(6) 0. 2 5M*#SB/1 - ^fM5^-;P/ 
V h7kh f D77 3 0 

(7) 7-feh=h'J^KJ;**», 7;P=f>3»XK,fc* 

£U:CD»flsTC P G±K#ASn&S'^>RW#fc« 
a$M^7;y>7x-^7^--hll«^^ 

©ttaSEW © 7 3r y x y x - h £ #> 
\Z\$, 7fyy>^D7^^ha-7hS:0. 2 
MOSg(:g»LT§iMIi:^0#wm (l) 
fcJctf (4) lC"p^TttTE<oaDfcT*fiWtt±E<Z) 
«MP (1) *»6 (7) «»DiBLT*C«c5. 
(1) 3. 0%TCA/CH 2 C i2jaa$6 0#w^c 

(4) 0. 2M7r/y>75^ha-7htO. 4 

JK±<0»fPS:l» D ST d t J: D 5? y* F«*JB#C 
#«l/T^<. (1) CD»f^T3l«UT#fehU^T 

fiiBHftfPfi^ft ("Oligonucleotide Synthesis; a prac 
tical approach", M. J, Gait (ed), IRL PRESS, (198 
4).) \Z\s1tiflr>X&Z.l3i*>. JE*S#^A*<DCPG£ 
^DWLT^f), cn$7> ; E-7/h! , Jy> (5 : 
1) SiT6 0t, 6l»mE*3l3:S::£fcJ:D* 

*3£ft5o f©ftiffiHPLC (uBondasphere C:s) 

5' , 3' *«2ttiSfc7x-;V*X**-h3iedSW 
AU t!'JS y>lSi:^lTfe7x-J^«- h 



(91) #i?7-l 1 2 9 9 7 

sf^F : Tpb Gpt GG AG Cm Cpb A Tph AG Cph G A 

GpbGpbC££-&U£u 

JRS; 4 3. 1 OD 

A max ; 2 5 7 . 6 nm 

Amin ; 2 2 9. 4 nm 

CO 3 2 3] 

KaSfcl4 8] 

(Gen) -TpbGpbGGAGCpbCph ATphAGCpt 
GAGpbGpbC (SB&JWt: 3 9) 

N-475/l^>y-fMT, 5' -*&g£DM 
T rStffiS^nfcyf y>KSWl ^7A*&0 2 
0v-f^n^;^A$nfcCPG5 0^U^7A (lv 
-f ^D^JI/) g«r&*£« (AB IttS^DNA synthe 
sizer Model 381 A) {cTAottTfe^E^ v k>\Z-0 
flT^7/y>7x-m^y7a^ ha 

oTS^7Amc^^ 0 . (1) 3. 0%TCA 
/CH 2 C 1 iffi%&6 0&m&Z.fo^. 5' —DMT r 

(2) 7-feh-hU;WCj:DCPG*tt»f S. 

(3) 7;W>#xK<fc0CPG£«*si*5. 

(4) 0. 2M^7yy>7xZWX^;75^h 

(5) 0. lM3^7*/*/t;U v^/THFfcJiDK 

(6) 0. 2 5Mi*iS/l - >fM5^/-^/ 
^/>/fh7tHD77>SlS:3 OfMBEftSli: 

(7) 7-fehnhU;wcJ:-5«c», 7;icf>#xicJ:* 

wog^cp G±\zmx^nftzy^>mmmz» 
40 z#z>z:tifi~e&z>o o gnmrnrnmn? 7/y>7x 

©SIBMOTfy y 7 x- h 

Clt 7ryy>^X^D7a^ha-yl>$0. 2 

M<Dmmz&nvx3m&f&mzwir)mitc&, a) 
fc^r* (4) K^viTttTia^aoic-r^ewt^ffio 

»ffs (1) fr£ (7) feUDJibT^C^^. 

(1) 3. 0^TCA/CH 2 C UfflS^6 0©W^u 
fc!^, «8$nfc^7yy>7x-^^*-hR» 
50 #CD5' -P i xl^SStS, C<DStt«l6^D»5£ 
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nf£?Z1t!b\z&ftLT*5< 9 
(4) 0. 2M7f;y>7^^ h=L-y btO. 4 

WilW<, (1) <0*fPTailBLT*fchU^7 

icRDttttfcfe (1) (4) fct^TttTB® 

aOfcf*K»tt±e©MMls (1) »6 (7) ««DiB 

(1) 3. 0%TCA/CH 2 C 1 2 «IS^6 0#ffl*5£ 
««snfc^ yW7*>88*#©5' -P 

(4) 0. 2My>5 1 tb^-X^$n7^^ h^- 

[0 3 2 4] &±<Dmmz£r)*mx>7U*?'\z<D 

££o **R*^»7Ufc*OR««*fP»*tt ("01 i 
gonucieotide Synthesis; a practical approach", M. 
J. Gait (ed),IRL PRESS, (1984).) \Zls1ttfivX&Z 
U5* EJ6#7A*©CPG£#0WLTJ&>eK Jin* 

7>«7/K'jy> (5 : i) sarceotu 6^ra 

Rjfc3tt£;ii:f;:«fcD, H«a#^&o>i^^*^H« 

LC (/zBondasphere C is ) ^TMS**^^* 
^±O«^tlJ:0aW^^5 , , 3' «2lllC7x 

^U-sJ-^F. (Gen) — TpGpGGAGCpC pA 

TpAGCpGAGpGpC^lL 

|RS; 4 3. 3 OD 

A max ; 2 5 7 . 9 n m 

Amin ; 2 2 9. 5 nm 

[0 3 2 5] 

GHIIM4 9] 

Crh Grb GAGCpb GATph ACrb Crb GAGGrh Grt 
T : 4 0) CD£|£ 

5* -*«ISDMT r lT««^n^S^>ll»# 
3^1^7A»fc02 0 T-f ^D^;i/«A$nrcCPG5 

osum &, an<&j&a (ab 

I*t©0)DNA synthesizer Mode! 381 A) Kt^^itT 



(92) 1 1 2 9 9 7 
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Mzn&X&m&tiiWztQUlZ. fn^SHTO* 

(1) 3. 0%TCA/CH 2 C l 2 ffl3£6 0#M*5il 
ftV*, 5* -DMTri€»i«. C0>mKH&&K 

(2) Tirh-hU;HCcfcDCPG*tt^S. 

(3) 7;W^>*X«Ccfc0CPG*ffi«$-li:S. 

(4) 0. 2M^7/^>7i^*X*/75^h 

(5) 0. lMa^S/TKXtrUy^THFIl^OK 

(6) 0. 2 5M&*gfi8/l - 

JVFzS y/"r h7tHD77 3 0 g>fl8£j££i*- 

(7) 71ib~bVMz£Z>fo#, TVH^tfXfcJ:* 
K*£;fc;ifc5o 

a±ot»ffTc p G±»c»xanfc^^>«»<wc« 
«snfcy7y-»7x=;u*x**-h»»»*ii^ 

^scDjafpsaojg-riiiriCcfcD^ii^^o ss^o* 

i:lt ^7y'»^D7^^ha-7h&0. 2 

(4) ^^^TttTEoaofc-r*an«±Eo 

Wfe (1) (7) S«0jgUT^Jl«:5. 
(1) 3. 0^TCA/CH ? ChJSI^6 0W^^ 

30 #©5' -PixSam £<D«*K**^Rap£ 
Sfcfe K«# LT*5 < . 
(4) 0. 2M^7y'»7^^ hrLn>v h£0. 4 
M^h^/-;i4l£D, »&Efc£5#M:fc;ifc'5. 

#«bTV*<. (1) ©*fPTiWiUT*>thU^7 

("Oligonucleotide Synthesis; a prac 
tical approach", M. J. Gait (ed), IRL PRESS, (198 
40 4).) l:l^^tfe^3o H^7A*(OCPG$ 
IRDtBl/T*>&, ^n*7>^nr/tf U i?> (5 : 
1) »«-C6 0t:, 6WraE«S-&*C£KJ;0, H« 

a#*8oji * vmvty owl t#ss<o»^s 

iSilfcSc fOWHPLC UBondasphere Cn) 

5' . 3' *® 2 ISlC7i^WX^- 
AU tfU5^>ffi»«C*tLTt>7xr:;l,3hX^-h 
^*^Ab^:^X^x-h^>^-fe>X^Uif^^l/ 
: Cf b Gr b G AG Cp b G ATp b A CpbCrb GAG 
50 GpbGpbTSr^bfep 
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IRS; 3 8. 0 OD 
A max ; 2 5 6 . 7 nm 
Amin ; 2 2 9. 0 nm 
[0 3 2 6] 

CphCrbCCCACCACTTCCCrbCrkT (E^J# 
f :41) 

5' -*1SSDMT r STRKSnftf 5^>Ri# 
#iy7A»&0 2 0^£D^iSA$n£:CPG5 
05U^7A (lT^f^D^W (AB 
IttRODNA synthesizer Model 381 A) XZ? tettX 

(1) 3. OXTCA/CH2C laffl31&6 O&M^C 
fcV>, 5' -DMTr«BSt4. 

»rr lt* < . 

(2) 7-feh-h'j;WC«fc0CPG§ft»-r*. 

(3) T;W>*XlCcfcOCPG&««S-&<&. 

(4) 0. 2M^^>7xZ;^X^/75^ h^. 
-yhtO. 4Mxh9*/--M:«fc0, *6-&EJ££5# 

(5) 0. lMaW/^c/K'J^/THFt^Oi 

(6) 0. 2 BM»l«/l-^fM3W-*/ 

a±©»ffT?cPG±cwAan»:5 L 5^>«i»»ic« 

©*fls*l!DSa-r z.t\z£K)&z.teo a Zt>\z-Dg<DM 

icts«bTa»^ia«fc*D(tw-&*- <i) 

(4) ^"3V^TttTEoa?)^-rSK^tt±EcO»ff 

(1) 3ft»6 (7) §ij»OHbT^Cl^^o 

(1) 3. 0%TCA/CH 2 C lz£L3&6 O&m&Z. 

CDS' -Mox«|ga«. £<D*J»*f8£«*£S 

(4) 0. 2M^f^>75^ M-y htO. 4M 



<ft&&¥7- 1 1 2 9 9 7 

^ha-'yh^O. 2MCD«atC»»l/Ta»-&JS« 
Kl&OflWc^ (1) (4) KWTttTE© 

aoic"r*K^tt±Eo»f^ (1) #e (7) s»ojg 

(1) 3. 0%TCAXCH 2 C l2®31Sr6 O0>m^Cl 

(4) 0. 2M**>^*lf*-X*X*DTSy>f ha 
nyhto. 4M^h^y-;wc<fc9ie^ai&£5#ffl 

3&t»TUfc«OK«II»fP»#* ("Oligonucleotide S 
ynthesis; a practical approach", M. J. Gait (ed), 
IRL PRESS, (1984).) \zLfZf)^X&ZUo * 
A*<oCPGSmoaiUT^^> cft&7> ; e— 

(5 : 1) mmveox:, GftmRfotsitzzt 

SS0li$^:^^. fOSHtffiHPLC UBondas 
phere Ci 8 ) &m»X&K&&Z.U5. &±<D»ft\Z& 
OgW#J<0 5' , 3' *«S2aSlC7x-;V3jxX*^- 

l/^^H : CphCphCCCACCACTTCCCpbC?h 

IRS; 3 7. 6 OD 

Amax ; 2 5 6. 1 nm 

Amin ; 2 2 9. 1 nm 
[0 3 2 7] 

mmms n 

(Gen) -Cpb Cpb CCCACCACTTCCCpt C 
PbT <E*I#*»: 4 1) 

an y^A*fc?> 2 o^^D^;HA$n^cPG5 

0 3 A &»'&J*« (AB 

ItfcRODNA synthesizer Model 381 A) tCTA^tT 
**E«*^AlC^«>a. ^UT^^>7x^A 
*y7S^-f ha— y h£0. 2M©»flt!l;:ft*J:5K: 
*S*7-fe h~ h U MztSmisX^-y h&&m<Dtf b)V 

\z^&x&m&&mztr><ortz>. *n*saT©»ff 

(1) 3. 0«TCA/CH2Cl2fflM6 0OT^u 
5' -DMTrIS»SfS. JlO^^^iR 
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(4) 0. 2Myf^>7x^WX^75^ ha 

(5) 0. lMH^^/TK/tfU v>/THFlCJ:0K 

(6) o. 2 5Mm*mm/i-*r)w $^s~fr/ 

(7) 7ir h~hU;M;:J:£tti§K T;urf>^xJCck^ 

<D®ft*mK)&~rZ.t\Z&r)&Zf 3i 5 0 2t>\Z-D&<Di& 

k:**IxTH$««i:*ow»&«, (i) 
(4) fco^TttTas©aofc-r*K^tt±Eo»^ 

(1) (7) SHOigUT^C^^. 

(1) 3. 0%TCA/CH2ChJ[lI$60W^^ 

(4) 0. 2Myfy>75^ha-yht0. 4M 
(*«LTVX. (1) OJSkfPTifilBLT^fchU^y 

\z&Qmift&> (i) (4) \z^x\trm<D 

■ Ofc-r*fiintt±IB«>»fP (1) (7) £*fcOM 

(1) 3. 0%TCA/CH2ChMS60Wfeu 40 

(4) 0. 2My>^bf^-X^X^DT^^< ha. 
-yhtO. 4Mfh7 V-MZ& 0 5 #fU] 

#*7Lfc»©K««»#tt*tt ("Oligonucleotide S 

yathesis; a practical approach", M. J. Gait (ed), 

I RL PRESS, (1984).) \Z Lfc^oT^C^^ 7 $0 



4*&fW7- 1 1 2 9 9 7 

186 

A*0CPG£IfcDriJbTa^ c:n£7>^-7/tr 
■JS» (5 : 1) BKT6 0t, 6 HMOS*:*-** d <h 

nm<Dfaz£&&£te*>. -^ODf&i^ffiHPLC UBondas 
phere Ci 8 )£/B^T««£*3C:fc5. «.hco&f£t;:<fc 

oewftcos* , 3* *«2ia»jc7xn;p*x**- 

^^X^x-hT^ir^X^Uzf^^l^^K : (G 
en) -CFb CPb CCCACCACTTCCCpk CFh T 

JRS; 5 5. 7 OD 

Amax ; 2 5 7. 9 nm 

Amin ; 2 3 4. 5 nm 
[0 3 2 8] 

mmms 2] 

Orb Cp b CTGTCCCGGGATAGpi, Gpb T (ffi^J 
if :4 2) GO^fifc 

5' -*»a&DMTr»T«BI$nfc^5 

y*A»fcD 2 0^^D^l/iA^nfcCPG5 
O^'Ji^A (1Y<^D^) Sffr&J&K (AB 
IttS3<£DNA synthesizer Model 381 A) KTA^ttT 

X^/7^y-r M-y b£0. 2M<D»SlC&£J;5 

^a»-&««8JcJ:oTKJs6^^A*-e*i:^:5. 

(1) 3. 0%TCA/CH 2 C 1 2 $&J®£6 0g>ffi*5C 
5' -DMTrI^4t5, rcO^f^ri^lR 

(2) 7±h-bVMZ&r>CPG&9t»?&. 

(3) 7;^>^XICJ:0CPG^^$^. 

(4) 0. 2M^7;y>7xZWX^/75^h 

(5) 0. iMa»>SR/*/fc?U^>/THFJcJ;t)K 
te^*3 0«MiMs;ifc'3. 

(6) 0. 2 5M**BB/1 -^^KS^/-^/ 
[0 3 2 9] ^±(7>JSf^TCPG±lC«A$nfe5 1 5> ? 

\z\t, ±&£m«<D»ft*a*)&i-z.t\z&K)&zte 

j&££#£rt:g>i;:te, 7r;y>^X$D75^ha 
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(i) Scfctf (4) iroviTttTjaoaoic-r 

*a*Hi±EO»fP (1) (7) SUOiBUT^C 

(1) 3. OXTCA/CI-hC laffia&6 OtMBJfcil 

(4) 0. 2M7r/-»7^^ b^—y htO. 4 

WiUW<. (1) ©»ffTWIUT#fchU^T 

«ffl»fm«tt ("Oligonucleotide Synthesis; a prac 
tical approach", M. J. Gait (ed), IRL PRESS, (198 
4).) Kb&J^oTfcCfc^o gjS^yA^^CPGS: 
J&DtULT4>&, Iin€r7> : e-7/tfU^> (5 : 
1) ^6 0*0, 6«fMR«;S1t--&Jli:IC«kO, Sffl 
Sftj^ 5 05« l/tf HfiOilO Q ffl L tfiMSO»*S 20 
&ZLfc5o -t^SfcieffiHPLC UBondasphere Cn) 

Cph Cph CTGTCCCGGGATAGpnGph TS^jft 

IRS; 5 7. 1 OD 

A max ; 2 5 9 . 1 nm 

Amin ; 2 3 0. 9 nrn 
[0 3 3 0] 30 

mmmh 3] 

(Gen) -CphCphCTGTCCCGGGATAGph 
Gph T (EJUS**: 4 2) 

05Um £, (AB 

I tfc2&0>DNA synthesizer Model 381 A) JCT*-tn*T 40 

AKOtf)*. flt^7; '>>7x-;UtJn 
A*/75^ h^^h^o. 2MOiga?i;:&5cfc5 
fc*S*7-fe h^h U h##JS<a# b 

(1) 3. 0%TCA/CH 2 C 0»f«^- 

(2) 71ih-bU;MC«fc0CPG£ft8>-r*. 

(3) 7^=f>#XKcJ:9CPG&e^*it5. 50 



»§8¥7-l 1 2 9 9 7 

(4) 0. 2M^7y*»7xr^A^;75^h 

(5) 0. lM3tf*/*/l£U^>/THFfc«fcr>B 

(6) 0. 2 5M**»»/1 -^fM 
^fy>/rh7tFD77>^»3 0g>ffl£jfc£ii: 

(7) 7-feh-hU;wcJ:-&*8r, 7Jl^>#XK:cfc<5 
[0 3 3 1] EU:(OjS«n!C P G±fc*A3ttfc^5 v> 

7/^>7x=^*X**-h«*#&ie-&Sli-*fe«) 

Oo $^(:^^(0lSETO7Ty y>*X7x-hS 
J6fr$H:S^:«)Jctt, 7r/y>^X^D75^ b^ 

(i) fccttf (4) rc^^TttTBoaoic-r 

*K*Hi±E©*ff (1) *6 (7) £»SDjgLT:fc;i 
(1) 3. 0%TCA/CH 2 C 1 O&m&H 

(4) 0. 2M7t/v>75^ ha-7ht0. 4 
M^b5*/— JHC*D. fig^£J6£5#W&£&5o 
K±<0»ff*» 0 SIT C i: lc£ 0 X 2 U*? 
MITK. (1) o»tPTlWBUT*fchU^7 

w#sj»-&^-a > *fc*^ttiBi*fcy>^tf*--x75 

^ MryhSO. 2M<0fiSKS#UTa»'&J*« 
^BcD^f^fcft, (1) *3cfctf (4) fc^TttTEG) 

mv\z?z>£kft\*±:ft<D»ft (i) a>e> (7) zmvM 

(1) 3. 0%TCA/CH 2 C 1 2 SZIS^6 0»M*5il 
(4) 0. 2M^>^;*tf:*-X*X*n7^y-f ha 

#*7bfc«©K«*»fm#tt ("Oligonucleotide S 
ynthesis; a practical approach", M. J. Gait (ed), 
IRL PRESS, (1984).) lCLfc^t*u^^. £Jfc#^ 
A^OCPG«:^0ttiUTd^, ^n«:7>^-7/tf 
U3» (5 : 1) *Hn?6 0t, 6MIHKlKe««s:a: 
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&SCDf$££;teC:fc'5. ^CD&i£ffiHPLC (/LiBondas 
phere Cii)&m*Ttt««5Cfc3. «±©»«MCJ: 

m7x-h7>?t>'Xt , J^^l/^H : (G 
en) — CpbCphCTGTCCCGGGATAGpbGph 

IKS; 5 2.4 OD 
Amax ; 2 5 8 . 4 nm 
Amin ; 2 3 0. 7 nm 

[0 3 3 2] 

[5588095 4] 

H : 

Tp b Gp b Gp b Gp b Ap b Gp b Cp b Cp b Ap h Tp b Apb Gp b c 
pbGpbApbGpbGpbC (M&mn:4 3) 

T r iTffilSnfcx^y^Ml ^7A&fcO 2 
0V^^D^#ASnfcCPG5 0 5'J^7A (IT 
<i>7U*:M £\ 9«r&«« (AB mSJCODNA synthe 
sizer Model 381 A) let" A^ttT&<5KJft;*J V MZ~D 

(1) 3. 0%TCA/CH 2 ChfflIS:6 0tJ>mfe^ 
5' -DMTrS^in o 

(2) r-feh=h»j;WCctOCPG&ft»T*. 

(3) 7;l^>#XK£0CPG£&&3i*£o 

(4) 0. 2 M^7 / y >7x-m^/ 7^ ^ b 

(5) 0. lM39*/*/trU^>/THFfcJ:0« 
fcKJK*3 0fWB*Jia:3. 

(6) 0. 2 5M***|/1-^WK5^/-^/ 

(7) 7-feh=hu;nc**«», 7;W>*xi:*« 

K±©»ffTCPG±JCWA«nfc^^>«§Wff^« 

K«i»#*llB'&S'a:-6fca&«ctt, ±82 £ 
£*B D at" - tl: £ 9 * * v*? H«ftJB*#«UT^ 

<«, (i) C!)tt^irawur#fehu^/k7;v3-jp« 



(96) ^&B¥7- 1 1 2 9 9 7 

("Oligonucleotide Synthesis; a practical appr 
oach", M. J. Gait (ed), IRL PRESS, (1984).) \ZLfz 

C*l*7>«l7/lfys*> (5 : 1) 0 
t:, 6 3 J: 0, ©fflfifto>£tt>** 

M1IHPLC UBondasphere Cii)£m>T*»»£ 
&Cte?o K±©»fPfcckDB»«©T^T^>^- 
J0 X* l'** 1 H^^7x^7^" h»&K:Lfc7 

Tp b Gp b Gp b G? b Ap b Gp b Cp b Cp h Ap b Tpb Ap b Gpb C 

Pb Gpb Apb Gpb Gpb CS^^Ujtc 
iRfi; 3 5. 6 OD 
Amax ; 2 5 4. 7 nm 
Amin ; 2 2 7. 5 nm 

[0 3 3 3] 

[§feSS0»J5 5] 

20 h7>^>X*U:**£U:**^F : 

(Gen) — Tp b Gp h Gp b G? b Ap bGphCpbCpbApbT 
Pb Apb Gpb Cpb Gpb Apb Gpb Gpb C (E#|#*f : 4 3) 

N-475;S^>y-fMT> 5' -*KSS:DM 

t r s^««anfc 1 ?7j*$>ft k> 2 

0 7>f ^ J«ASnfc C P G 5 0 ^ U ^ 7 A (IV 
<f *CHEJW (AB IttKCDDNA synthe 

sizer Model 381 A) fcT*^*T&a£j£;&^A»;::3 
#>5. flt^7/'»7x-;WA*y7^^ ha 
30 -yh£0. 2MO«ffilC^SJ:'5^*7'feKahU 

(1) 3. 0 %TC A/CH2 C 1 2&L;S£ 6 0 

fcW 5' -DMTrl^m £C0j8»fcttfr&JR 

(2) 7t h a h ij J; 0 C P G Sft#t5. 

(3) TJlzfytfTsK&OCPG&l&l&ZKZo 

(4) 0. 2M^7;v>7x-WX^/7$^h 
40 3--ybt0. 4Mfh77-JH:J;D, «-&S«&5 

(5) 0. lMa^^/TK/tTUv^^/THFircfcOK 
ffcEJfc£3 0»Wi5C^9. 

(6) 0. 2 5Ml*Sl/l-^W5^/-;i// 
^^/-rh^fc: KD77>S»$3 Og>M£*£-fr 

(7) 7ir h-hU;nc<k^«c», 7^=f>*x»c«ks 

K±©»fp-eC P G±KIBA;*nfc5'^5?>BW#K« 
50 S$nfc^7y-»7xa;^X^-hS^(8^ 
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£H D jg-T Z. t\Z& 0 * ^ H«S*IS*#«bT^ 
<. (1) <DJSf^T^LT#fchU^T;Hi-;l/$ 

(1) (4) K^TteTfEOSOlc-T* 

£W*±f3tf)&f£ (1) (7) fclfcOjIUTfcCft 

(1) 3. 0%TCA/CHjC l 2 J!t3S£6 O&m&Z. 

&mznrcT$iS)i*7s*>mmm#co5' -p 

i xl$|Jt§, 

(4) 0. 2My>5 L ^tf^-X*X^DT^^-T h^- 
-7ht0. 4M9-h7V-MZ&r>ffi&fcfe&5ftffl 

3. ^SJ^^TUfcm^KW®^^^ ("Oligo 
nucleotide Synthesis; a practical approach", M. 
J. Gait (ed), IRL PRESS, (1984).) IZlsfctf^XteZ. 

7>^-7/bfU>>> (5 : 1) SffiT6 0t:, 6f$ffl 

Ejfozvzz.tiz&r)^ m^&m^<D^^u^\^m 

LC (MBondasphere C is ) &m^xmm&&Zfcv<> 

F*£^£7x:^*x**-h^tcu 5' 

-feVX^U^^U^H, (Gen) -T F bG P bGpb 
Gp b A? b Gp h Cp b Cp b Ap b Tp t Ap t Gp h Cp h Gp h Ap b G 

PbGpb C^ifcUfco 

IRS; 2 3. 1 OD 
A max ; 2 5 3 . 4 n m 
Amin ; 2 2 6. 7 nm 

[0 3 3 4] 

[%JB0J5 6] 

Gpb Gpb AGCC ATAGCGAGpb Gpb C (£?Q# 
*f : 4 4) ©Side 

T riTSiSnfc^^^l^Aft&O 2 
07<^DW»A$nfcCPG5 0 5U2^A (IV 
-IPa^M a»fr«« (AB ItfcMODDNA synthe 
sizer Model 381 A) fcf AOl*T»*EJ&* 9AK1T> 
f lt^7/y>7x^X^;7$^ hi 



(97) &mW>7- 1 1 2 9 9 7 

(1) 3. O^TCA/CHjC l 2 J!tS!£6 OfMMSE 
fcK 5' -DMTrS^Sn. £ cD&&teflg£iK 

£ fc«*3P isT& < o 

(2) 7-fehnhU;Hra:0CPG&iJfe»f S. 

(3) 7;i/=f>^XlCJ:0CPG€<e»S'&*. 

(4) 0. 2M^7y-»7xnWX^y75^ h 
JO a-yhto. 4Mfh7y-iH:J;»3, tt^M5 

(5) 0. lM3^#/*/lf U^>/THFfc*D« 

(6) 0. 2 5M«**8/1-^W5^/-V 
^>/ft>7tHP77>*»43 OfMWEJSStf 

(7) 7izh-hU;Mc£*Sc8K 7^=/>2fxK:«ka 

a? l$nfcy7/'»7xZ^X^- hR&#£88'& 
^*OlSB^J0^7/^>7x 

mifc<Dmfc&mQM'rz.t\z&Q&Z.te5. 

icWu 7T/'»^x^a7a^ hso. 2 

(4) ^^v^TttTiB«>5iDicTaantt±iao 
SfP (i) *>e> (7) **DjgbT*c:^5. 

(1) 3. 0%TCA/CH2C l 2 i&S£6 0#ffl^d 
30 §l$n/:^7/^>7x^^^-hM 
#05' -Pi xSSIit^o £<0«tttt«£iK*£ 

(4) 0. 2M7r/'»7^^h^-^hi0. 4 

#tfLTV><. (1) 0*fpTaWbT*fchU^7 

«Bl»fPtt*tt ("Oligonucleotide Synthesis; a prac 
40 tical approach", M. J. Gait (ed), IRL PRESS, (198 
4).) fcUfc**oT*i:ft3. S^7A*COCPG$: 

»otai/t^^ zmfcy^-Tveu (5 : 

1) SSSSfcT 6 Ot, 6B*WE*Stt*££K.fcD. 

fcCfcSo f^MHPLC UBondasphere Cis) 

5' , 3' *^2^gtC7xr.;i/^X^^-hie'&^* 
Atm7x- h7>f t>XtU ^ ^ W H : 
Gpb Grb AGCC ATAGCGAGpb Gpb 
50 ft. 
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IRS; 3 8. 3 OD 
A max ; 2 5 6 . 3 nm 
Amin ; 2 3 1. 9 nm 

[0 3 3 5] 

[$£68095 7] 

A?h Gph C C AT AG C Grb Aph G (BE3*J#^ : 4 5) 

(ABIttHODNA 

synthesizer Model 381 A) fcf *.t3frT*£RjS* 7 
<-f hrL~y h£0. 2M(D«K£te£cfc5l;:M*7-fcb 

(1) 3. 0%TCA/CH 2 C \ 2 mW&6 0»W^3^ 
ft^, 5* -DMTrSWSt*. £<D«*K*»&iK 

(2) 7-fehnhU;WCfc0CPG««B»"r*. 

(3) 7;W>»Xl: J: D C P GSKWStS. 

(4) 0. 2M7r/'»7i-WX^y7a^ h 
OL-y h<h 0. 4Mfh7y-iH:iD, tt&RJ6£ 5 

(5) 0. lM39#/*/li'jy>/THFfci0i 

(6) 0. 2 5Mi*SS/l-^fMS^/HI// 
;l/^>> >/x h7kKP77 3 0 »WR«21i- 

(7) T-feh=hU;WC*««s#, 7;^>^XiC<t* 

fOlSE^^^>^A7x-"h^$^fefe 
'>W>*7*D75^ H^L-y h£0. 2M 

cfct* (4) ,cr>^T«TE©ao^r*ew«±«B<o* 

fls (1) (7) feUDfiUT^C^'S. 
(1) 3. 0^TCA/CH 2 C l2fflS^6 0»BBfeC 

#CD5' -Pi xS^^t?) e 21«)««lil8-&«K** 

(4) 0. 2M^>7^^ ha-yhtO, 4M 
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&±<D$ki$*t& 0 ST c fc lc J: 0 3? ir UT? 1 H^^Ki* 
#«LTV><. (1) 0lSf^T58«UT€r^hU^7 

JR*tt9 9X6l±-C*o&. «AKlBMRTbfc«a>B 
»at»f^«*fe ("Oligonucleotide Synthesis; a prac 
tical approach", M. J. Gait (ed), 1RL PRESS, (198 
4).) ICbfctf^T&Cttd. ^7A*(OCPG^ 
*0fflUT*6» rn^T> j en7/tf U 5» (5 : 
1) ^^6 0^3, 6«rMKi6$**JltfcJ:D» ©ffi 

fcCftS. *<D«j8MlHPLC (uBondasphere Cib) 

5' , 3' 5RJ>2aa(C7xn;^X^-h«'&&* 
A tft*X7x- h7>« >X* 'J ^ H : 

Apb Gr> CCATAGCGm Apb G&-&J*L;fc. 
IRS; 3 4. 6 OD 
Amax ; 2 5 8. 1 nm 
Amin ; 2 3 0. 4 nm 
[0 3 3 6] 
20 [ftMM5 8] 

88»WlC7xri;P*;X^--hJ|6'&S3»AL,&^X7x 

AfbGfbCCATAphGpkC (KW#*:4 6) O^lK 
N-47^;S^>V^MT, 5' -*S1$DM 
T rlt?«8^nfc^^>Ri^ 1 ^9A»fc K> 2 
OV-f ^n^«A$n«:CPG5 0 5'jm (1*7 
<19U*:M S»r&&« (ABIttSODNA synthe 
sizer Model 381 A) fcT*^ttT**E*;&9AK::3 
f L/T^77 y>7x-WX*;7^^ ha 

(1) 3. 0XTCA/CHjClj«Ift6 0»K^u 
fclrK 5' -DMTr«»*«. 

(2) 7iih— hU;Vfc*0CPG&tt»TS. 

(3) 7)Vz*>U*\Z& 0 C PG«St5, 

(4) 0. 2M^7/v>7x-WX^;7$^ h 

(5) 0. lM3^/*/tf'J^>/THFi:<k0S 

(6) 0. 2 5Mi*»8/l-^fH5^/-V 
;Pfy>/Th7t:KD77>'SM3 Ofj^Stf^i* 

(7) 7^h~hU;MC<fc*ift8K T^>#X»CJ:S 
50 WL^nitifTJ i/>7x-;i/^X3j>^-h«»flc^l6'& 
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X* (4) ^^^T«TIB^®D{C-r^^li±i2cOjS^ 
(1) 7&>6 (7) ^OjgUT^d/i^o 
(1) 3. 0%TCA/CH 2 C \2mm&6 O&M&Z. 

nfe~?Z?t&\Z&&L>T&<. 
(4) 0. 2Mf^^>75^h^yhtO. 4M 

J£*±cD$f£ £*B 0 jg^T £ £ K £ 0 X 2 V *7 K« 
#f*LT^<„ (1) <Z>JgfrCffi8SLT#fchU7^7 

^gJ#ffrSSi£ ("Oligonucleotide Synthesis; a prac 
ticai approach", M. J. Gait (ed) , IRL PRESS, (198 
4).) CL^ot^^i ^7A*OCPGS: 

mDUiUT^e, ^n&rv^-r/tru ^> (5 : 
1) mmreox:, 6mm&j&2^zzt\z*.r>, mm 
mm* t><D*zv*?- vm<dw 0 m vt$m&<Dm&& 

^C^-5o ^^SffiHPLC (jtiBondasphere Cia) 

&m^Tm*&*&zuo 9 &±<DW>mz&r)mw®<D 

5' , 3* **2ja»{C7x^*^**-h»^*» 
Aim7x-h7> ; ft>Xt , J^^l/^H : 
Afh Gph CCATArh G Pb CS^jJlfc. 
JRS; 3 3. OOD 
Amax ; 2 5 8. 6 nm 
Amio ; 2 2 9. 8 nm 
[0 3 3 7] 

GphGphTTTTTTTTTTTTTGpbGpbG (K^J 
t^:47) 

N - 275 V^f UMt 5 1 -*®&£DM 

T rST«S$nfcy7/'»R*#*U 97l±$>ft*) 
2 07^^D^*A$nf:CPG5 05'J^7A (1 
V^^D^e;W Hft£j£ttl (AB IitSSODNA synt 
hesizer Model381 A) Kt^OtfT 5 AlC^ 

g>£. ^LTy7y'»7xz;^^/7a^ ha 

oTS**7^+T^Jl«:'5. (1) 3. 0%TCA/ 
CH 3 C \2tQ.m*6 0®m&£?Zl,\ 5' —DMT r S 



(99) ^ffl?7-l 1 2 9 9 7 

(2) 7^h~hUJWC£0CPG£ft#*r5o 

(3) 7;^>#XtC£0CPG£i£&$1±So 

(4) 0. 2M^7/ v->^x-;HI>X^y75^ h 

az^hto. 4M^h^v^M;:<fca, W-&R**5 

(5) 0. lM3^^/*/tfU^>/THFtCck0^ 

(6) 0. 2 5 MI*Si/ 1 - ^ W S 

10 ;^>/7h7tHD77>»«3 O^ffl^JiS^ii: 

(7) 7irb~HJJ1/l;:<fc£*fc?§K 7;U:*>;ffXfccfc* 
SLkOQl&fpTC P G±tC#A3n*:^7/ v>R»ff(C 

€fC0SSSB^JO^5^>^X7x— h 
20 CH f^y>$X^P75^haZ7h*0. 2M 
o«*»c*»LTS»«rii«K:*DfrJt&«, (1) & 
£Xfi (4) fco^T«TE<DiiD^-r-5K^tt±IBO» 
fl* (1) 30^ (7) eOIU^^j:^ 
(1) 3. 0%TCA/CHzC 1 2 ffl3g£6 0#W^5C 

«g$nf^7y-»7x-wx^-h«* 
^5' -Pi xS&lftSrt-*. u^Mfi^WS 
»5ET K«fiF l« < • 
(4) 0. 2Mf5y>75^ haz>y h<h0. 4M 

#«ITVK. (1) ©»fPTaWBUT*fchU^;V7 

]R^te9 9%J(^±^&ofco ^dcKJC^TL/feacoK 
^Sf^f^^^rfe ("Oligonucleotide Synthesis; a prac 
tical approach", M. J. Gait (ed), IRL PRESS, (198 
4).) \ZL7t&^Tl$Z.tS:o. K^7A*OCPG^ 
StDml/Tx»£, dn&7> : t^:7/tf US>> (5 : 

i) ««rc6ot;, 6BSiWE*3i**E£K:<fcD, mn 
mm* ^(dxzu*^ pm<ow owl t&mm<D®<£ & 

40 &Z.fcVc -e£>&2!*SHPLC UBondasphere Cis) 

5' , 3* *S8 2*aSJC7xr:;^X^— hfc'&fc* 
AUc^X7x-h7>?t>XtU^^ktf H : 
GpbGFb TTTTTTTTTTTTTGpt Gpb G£-&J5fc 

IKS; 37. OOD 

Amax ; 2 6 3. 7 nm 

Amio ; 2 3 2. 5 nm 
[0 3 3 8] 

so mmmeo) 
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W l:7i x h OSS &m A l^X7x 

AphAphTTTTTTTTTTTTTApnApfcA (E^J 
S^:48) 

N-6 75/S^>^Mr5' -*8I^DMT 
r »T#&$nfc75V 5/ 1 ^ A&fc 0 2 
0 T-f ^n^A^n^CPGS O^'J^A (IV 
-iVU^M £> (AB I tfcSScODNA synthe 

sizer Model 381 A) \Z~?pL*DrtX$>Z>Kfe* ^ AtCt? 

o TEifc* ^ A * T*5 £ O , 

(1) 3. 0%TCA/CH 2 C \29m^6 0®m&Z. 
5' -DMTrMim CCD^teJ^iK 

(2) 7^b-bU;Hc£9CPG£ftirr*,> 

(3) r;^>^xiCcfcOCPG^e:^$^^o 

(4) 0. 2M7r7 y>7xnWX^;75^ h 

(5) 0. lM3^^/7K/tfU^>/THFJCJ:0K 

(6) 0. 2 5Mi«8/l-^M^^/ 
JVfy>/fh7tHn77>S^3 Og>ffla££iii: 

(7) hr:hU;VJcJ;^)«c^ 7;U:*>;tfXK:<J;£ 
^±cDjgf£TC P G±ic#A3nfc75V y>i**l: 

{^si^n^y^y y>7x^x^^h»«#st8 

\Z\Z. ^^y>^X^07^^-f h^7b^0. 2M 
oaS{C^bTgi!i^«^0Wt^^ (1) *3 

(4) \z^T\zTm<DMK>\z-rz>&ft\t±m<n& 

f£ (1) 3»»6 (7) £|&9jELT*3;ite5o 
(1) 3. 0%TCA/CH 2 ChllS:6 08>m^i: 

#CD5* -Pi x«€r»S-T*. ^©S^iffi^WS 

(4) 0. 2Mf5y>75^-f brL~y h<h0. 4M 

WfcfLTVK. (1) ©*fPT»»bT*fchU^I/7 
«a»fp«#ft ("Oligonucleotide Synthesis; a prac 



LOO) 4WF7- 1 1 2 9 9 7 

ticai approach", M. J. Gait (ed) , 1RL PRESS, (198 
4).) \ZLft&-DT*SZ.Uv 9 E^7^(OCPG$: 
ftOBJUT^e, dn^7>^e-7/tfU^> (5 : 

i) Siteot:, 6»nfijS***c:tfcj;o. eaffi 

*5£&5o -?-0>&i2!fflHPLC (uBondasphere Cn) 

i0 Aph ApbTTTTTTTTTTTTTApb Apb A$^ 

IRS; 7 7. 5 0D 
Amax ; 2 6 3. 6 nm 
Amin ; 2 3 3. 8 nm 

[0 3 3 9] 

[XXM6 1] 

1, 3-O-tfX (2, 3, 4, 6 -"rh77tt)V13 

hyJW -2-0-^>^u^U-fen-JK^^ 
2 -o-^>v;i/^Uira-;i/ (1 8 2. 2mg, 
^ 1. OOmmol) tl-0-7WP-2, 3. 4, 
6 -O-^ h ^7-fe^;u^^^ b-X (7 7 0. 6m 
g, 2. 2 0mmol) (5m 

l) lc««?U z.o&mz V U 7;i/^n#^ >x-^^ 

— h (BF 9 -Et 2 0) (4 2 5. 8mg, 3. 0 0m 

moi) <h^v*:x^— >-:/ (i. o g) ^in^^o 

ViT5iS&*5d^:^c 5Rfc*frfb;*^U>5 0ml £Jn 
AMI, CO»**a»*ft**t h U 9A*«W!5 

,30 »ft§yU^M7A^n7h^77^- (^* 
it>/l^8Xf^=8 : 2) THHIU @W$>0 1, 3 
-O- tfX (2, 3, 4, 6-Th77t^M7^h 
->;i/) -2-0-^>^;Vy' I J-trD-;V€:#^« 

[0 3 4 0] 

[9BKM6 2] 

1, 3-O-fcfX (2, 3, 4, 6-fh77WM 

1, 3-O-tfX (2, 3, 4. 6 -7-Y^Ttt)^K 
vZYi/M - 2 -0~^>i>)V^f^^iU—)V (8 4 
40 2. 8mg, 1. OOmmol) Jl'-SfiX 
^ (1 : 1) (1 0m 1) fc»tfU ^niCl 0%P 
d (OH) 2 (3 0mg) ^iJn^-^o JKDSSSM 
T, *£E##J8»1 (3. 5kg/cm 2 )^u^l0 
«fWKlS$ , tt«. EJ£»7«ii5'f H&fflV>T3»*43 
HftV^ ^[cffift^l^S 0m 1 £HtJA*RU £ 
O jS*Sttft«ft**^ h U * 5 0 m 1 T 3 © 

^;V=8 : 2) TftfflU IWftOl, 3-O-tfX 
50 (2, 3, 4, 6-^h77tfM7*h->;M 
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[0 3 4 1] 

1, 3 -O- tfX (2, 3, 4, 6 -^h^T-fe^tf 
yZbisM -2-0- (N, N, ^<V:/Qfcf;i/7S 

1, 3-O-tfX (2, 3, 4, 6-fh77tfM 
7^h->;W yjtOHl^ (7 5 2. 7mg, 1. 00 
mmol) £fektf U^>2m 1 x 3[II^&*£Ufc 
i*h;l/X>2inlx30, M^mt^^U>2m 
1 x 3®&S*£:fc;ifc5o ^09|g:&{fc;*^U>5ml \z 

mmL, z<D®m\zi?-i v7n\±)i>x^)ir <o. 

87ml, 5. OOmmol) t. N, N-^V^P 

t:^7^;-o-y7;xfw^D^au h (o. 

4 5ml, 2 . 00 mm o 1 ) £*U*_> ^iTC 1 ^rWS 
Ufct^lsyS 0m I £iJD*_*RU £tf> 
&&£&*n£fc<fc*i?i:h h U ^ A*S?8c 5 0 m 1 T 3 lElft 

»u>tsws*i»K^hu^A-e«;«"r*. «j««:«jEEe 

» TiKU SWftOl, 3-O-fcTX (2, 3, 
4, 6 -7 1 h5 7-fe^;H»9f h^JW - 2 -O- 

(n, n, v^ , Dtf;i^Tay-o->'Tyx^;i/^ 

[0 3 4 2] 
CHSSCT6 4] 

1, 3-0-t!X^7^ h3/;W5fU-fen-;W3WHf-&Lfc 

( (Gal) 2 Glyc) -TsGsGsGsAsGsCsCs 
As Ts As Gs Cs Gs As Gs Gs C (gfi^J#^ : 3 1 ) <D 

N-4 7^/S£^>*AOVST, 5* -*ilSDM 
Trit?«l$nfc^y>R8W« 1 ^A&fcD 2 
0 v-f ^n^;^A3n*:CPG5 Oa'J^7A (IV 
-itu^zM £\ a»r&JE£« (AB IttKcODNA synthe 
sizer Model 381 A) K-T^ttT ^ AtCO 
f lt^7y>'>^X$a7^^ h^7b^ 
0. 2M<DmmzUZ£5\zm7k7ilh-hVMzmm 

(1) 3. 0^TCA/CH 2 C liffi31^6 0fJ>ffl*5C: 
fc^, 5' -DMTr«»*«. £<B8fRkttB<&iR 

(2) 7thXh>j;H;J;OCPG^n. 

(3) 7^>#xi££0CPG£i&®£ii* o 

(4) 0. 2M^7;i/>«^D75^ haxyh 
^0. 4Mfh7^H:<kO, »-&K*^5»ra^C 



101) ^f7-l 1 2 9 9 7 

aw 

(5) 0. 5Mfh7X5 1 ^7A^7-< H/7 

(6) 0. 2 5M^*g^K/l -^^P-f 
Jl^5»/^h*fc HP77>SM3 OfMOKJSSli- 

(7) 7-fehnhU;Hc«J:-6ft#, 7)V^l>1l7s\z&Z> 

®znft?T j is>®mfcz*x*a?*x-hf&&\z 

y ^>B*#€ne'&S"&*fc«)fctt> h«ko. 2 mo 
»*k:»*l/T&ft'&*«fc«iOft»fc** (i) 
i* (4) to^TttTE(oaDfcr*ewtt±8B©»fp 

(1) rt>6 (7) S«0igLT^Cfe'5. 

(i) 3. oxtca/ch2C iijas*6 o»m*5c: 

feU, #^$nfc;?7Vi'>B^#CD5 , —DMT rS 
(4) 0. 2M^7;y>^D75^hiX7h 

jK±©»f^^« 0 s-r ji <k tw cfc o ^ ^ h«€«* 
5' nmzmmme 3t^i^7^ k>M'j 
<Dmmzmmvxswi&)m\zi&r)ttftfz&* (n # 

&lf (4) IC3^TttTEoaOfc-r*K^tt±IBco» 
fp (1) 3^6 (7) WDII/tftCftS. 
(1) 3. 056TCA/CH2C liflfl«6 Q®m&z. 
30 ttK «S£nfc^x>B*#CD5' -DMTrM 

(4) *J60»I6 3tft*lfc0. 2M»7^h->MU 
tn-MX$D7^y-f h^htO. 4Mrh7 
!/-;WcJ:D, «£RJS*5#|HM3;r&3. 

ffi ("Oligonucleotide Synthesis; a practical approa 
ch", M. J. Gait (ed), IRL PRESS, (1984).) KLttifi 
40 ot^C^7, Rl6*^A*CDCPG*KDtBUT^ 
6, Z.ft&T>*z~T/\ZW> (5 : 1) i§?£T6 0 

• c 6 ^iffl£j££tf£ cities o, ®mmftfr*><Dx? 

&i£ffiHPLC (jtBondasphere Cis) £fflV>T«©£ 

tD-M^b^W^DftX-h7>ft>Xt 
Urf^Srl/^F : ( (Ga 1) 2 G 1 y c) -TsGs 
Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C^ 

50 [0 3 4 3] ±eo>##W*J:t«OBWT«»*nfc« 
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C##fc|l] 

Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C (E#J#*t : 31) 

Cs Gs Gs As Gs Cs Gs As Ts As Cs Cs Gs As Gs Gs Gs T (E^J#^ : 36) 
C##^J3] 

(N-BzGa 1 PO) -C s Gs Gs As Gs Cs Gs As Ts As Cs Cs Gs As Gs Gs Gs T ( (N 
-BzGalP0)-IB3*J#^:36) 

C e G» . GAGCGATACCGAGG « . G» e T (E^J#^ : 38) 

Tm e G« e GGAGCCATAGCGAG h * Gm e C GEJfl*9 : 34) 

1, 2, 3, 4-0-5T h 77tfM7^ N-SM 

GfdMW) 

1, 2. 3. 4-0-T- h ^7i:5^V>/-X-6-(KN,N-:^f V 

^□i;;v75;-o-y7yifm^a7$^ h 
CIS&8W3) 

(GAL)-Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C((GAL)-& 
**J#^:31) 
CXKM4] 

(MAN) -T s Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C ( (MAN) -ffi 
^J#^:31) 

0- n, N-i^^f yyDbr;v75;-o->7y x^;n?x*n 
7s$^ h 

ghmm 

(D-oct-Glc)-TsGsGsGsAsGsCs CsAsTsAsGsCsGsAsGsGsC((d 
-ocH5lc)-**H»:31) C^SS^I7] 

1- 0-n-*£ ^;l/-2, 3. 4-0- h U *<>*M )Vtt?)Vn is 
f-6-o-n, n-sm v tf 5 y -o-v7 y x^;p*x 

^□75^ h 

(n-OC t-SG 1 C ) -T s Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C 
((n-oct-SGlc)-gB?iJ#^:31) 

9 9^)1-2, 3, 4-0- h U ^>V^ )\sV)VZl 1/ F-6- 

0- (N, N-y<vyD^7^y)7i^X*;7 

(D-OCt-GIcPh)-TsGs Gs Gs As Gs Cs Cs As Ts As Gs Cs GsAsGsGsC 
( (n-oc t -G 1 CP h ) -m&mn : 31) 
C^JSWll] 

1- 0-n-* $ ^;l/-2, 3, 4-0- h u i > ^3 > 
H-6-0-(N,N-^-rvyntr^7^/) 7xr^3|>; 
75y-f h (ftJMlZI 

(n-oc t-SG I cPh) -T s Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C 



102) 1 1 2 9 9 7 

( (n-oc t-SGl cP h ) -ffi^JS^ : 31) 
i-0-:7 x-JH, 3. 4-0- h 'J^>^ F-6-0- 

t#l««14] 

(PhG I c) -Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C ( (P h G 1 
c)-BB*y#^:31) 

i0 l-0-7x-JK 3, 4-0- h U ^>V^i > H-6- 
0-N.N-5M V^P^7^/-0-x7 /X^;i/*X*a 
7S^h 
[£960916] 

(PhGal)-TsGsGsGsAsGsCs CsAsTs AsGs Cs Gs AsGsGsC((PhGa 
1)-EM#^:31) 
CHJ60J17] 
1, 3, 4-0- h U "*W-f 2-N-^>\Z-f 

>-6-o-n, h-sm v y □ tr;^7 ^ j -o-isy j x^;w*x 

(N-BzGa I PO) -T s Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C ( (N 
-BzGalP0)-SB^J#^:31) 

1, 3,4-0- h U 7±?M 2-H-7tt)V13yZ> hit 5 >-6- 
0-N,N-^yynt:;l/75/-0-y7/x^7$n 

(§6iS0»2O) 

(N-AcGal )-Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C((N-A 
cGal)-IH^J#^:31) 

30 {Mmmzti 

1, 3,4-0- h U 7ttM 2-N-7-fe^^;pnif 5 >-6-0- 

n, n- yypbf^7^y -o->7 j x^mw** * o 7 

C^0H22D 

(N-AcGu 1 ) -T s Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C ( (N-A 
cGul)-|2^J#^:31) 
CH*S0«J23] 

1, 3, 4-0- h U ;k 2-N- h U 7;Wa7tfM 

7^hit^ >-6-0-N, N-v-T V^D t!;U7^ y-o-v-7/ 
X5 1 ;^X^D7^^-f h 

(GalN) -Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C((GalN)- 
E^J#^:31) 
CHSS^J25] 

1. 3, 4-0- h U ^ )V, 2-N- h U 7MP7t5 1 i^ 
)Vu^r^ >-6-0-N, N-v-T V tT^7 ^ /-0->7 / X 
fMX^D7^^ h 
[*Jfi«26D 

(Gu IN) -Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C((GulN)- 
E^J#^:31) 
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CSUSW27] 

(Mel)-TsGsGsGsAsGsCs Cs AsTs AsGsCsGs AsGsGsC((Mel)-ffi 
^JS^:31) 
CSIIM29] 

CSSM30] J0 
(Gen) -Ts Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C ( (Gen) S 
^J§#:31) 

CSSJSM32] 

( I s 0) -T s Gs Gs Gs As Gs Cs Cs As Ts As Gs Cs Gs As Gs Gs C ( ( I s o) -U 
W#*:31) 

bombs) 

Tp b Gp b GGAGCCATAGCGAGPHG p b C (EM*** : 32) 20 

(Gen) -Tp i Gp b GGAGCCATAGCGAGPHG p h C ( (Gen) -E?U#*f- : 3 
2) 

(36JMJ35) 

(Mel)-Tp t Gph GGAGCCATAGCGAG p b Gp h C ( (Me 1 ) -|B^i#^ : 3 
2) 

C3IS&0936) 

Tp h GGGAGCp h Cp b ATp h AGCp b GAGGCp t T (MPmn : 33) 
CHEJ60J37) 

(Gen) -Tp b GGGAGCp b Cp b ATp n AGCp b GAGGCp b T((Gen)-K^J# 30 
^:33) 
C^S60*J383 

(Gen) -Tu » Gm e GGAGCCATAGCGAG « . G* e C ( (Gen) -E^lJ#^ : 3 
4) 

C**SW39] 

(Mel)-TyeGnB GGAGCCATAGCGAG - e Gx e C ( (Me 1 ) -ffi^J#^ : 3 
4) 

(N-BzGal )-Tp t Gp t GGAGCCATAGCGAG p b Gp b C((N-BzGal )-ffi 
?!J#^:32) 40 

Tp b GGGAGCCATAGCGAGG p b C (SB^J#^ : 35) 

(Gen) -Tp * GGGAGCCATAGCGAGG p b C ( (Gen) -ffi3*J#^ : 35) 
C^JSW3] 

(N-BzGa 1 ) -T p t GGGAGCCATAGCGAGG p t C ( (N-BzGa 1 ) -ge^JS 
^:35) 

Cp b Gp h GAGCGATACCGAGG pbGphT (K^J## : 37) 

mmmv so 



&m¥-7- 1 1 2 9 9 7 

aw 

(Gen) -Cp b Gp b GAGCGATACCGAGG pbGpb T( (Gen) -ffl^JS^ : 3 
7) 

C^Sfi^J46) 

(Me 1 ) -Cp b Gp b GAGCGATACCGAGG p h Gp b T ( (Me 1 ) -ffi^J#^ : 3 
7) 

d£&S0J47] 

Tp b Gp h GGAGCp b Cp b ATp b AGCp b GAGp b Gp b C(g2#l#*f :39) 

(Ge n) -Tp b Gp b GGAGCp b Cp b ATp b AGCp b GAGp b Gp b C ( (Gen) -IE 
^i#^:39) 

mmmm 

Cp b Gp b GAGCp b G ATp t ACp b Cp b GAGGp b G?b T (&#!## : 4 

o) immmso-) 

Cp b Cp b CCCACCACTTCCC p h Cp b T (B2^J#^ : 41) 

tftas0j5i] 

(Gen) -Cp b Cp i CCCACCACTTCCC PhCpb T( (Gen) -E^J#^ : 41) 
C^JS^J52) 

Cp b Cp b CTGTCCCGGGATAGp h Gp b T(gB^I#^ :42) 

(Gen)-Cp b Cp b CTGTCCCGGGATAGp i Gp b T((Gen)-|B^i## :4 
2) 

CHJSW54D 

Tp b Gp b Gp b Gp h Ap b Gp b Cp h Cp b Ap h Tp b Ap b Gp b Cp b Gp h Ap b Gp b G 

PbC(gH^J#^:43) 

(Gen)-Tp bGrt Grh Gp t Ar i Gp b Cp b Cp t Ap b Tp b Am Gp h Cp b Gp h A 
p b Gp b Gp b C((Gen)-ffi^J##:43) 

Gp b Gp b AGCCATAGCGAGp b Gp > C (ffi^J#-^:44) 

CfgJ£0J57) 
Ap b Gp h CCATAGCGp b Ap b G(BH^J#^ :45) 

Ap h Gp b CCATAp h Gp b C (ffi^J## : 46) 

Gp b Gp b TTTTTTTTTTTTTGp b Gp b G(K^J##:47) 

Ap b Ap b TTTTTTTTTTTTTAp b Ap b A(gB^J#^:4fi) 

1, 3-0- fcfX (2, 3, 4, 6-^ h 7 7 ±7)1$ ->Jl/)-2-0 

1, 3-0- fcTX (2, 3, 4, 6~r h ^ Tlr^Ml/tf v Z V I'M V 

1, 3-0- tf X (2, 3, 4, 6-f - N ^ T -fe^tf ^ h vJP)-2-0 

-(n, n, v tf;ur ^ y -o-i/7 / x?^*x*n 
Ta^-f h) yj-trn-;v 

C^Sfi^J64] 

((Gal) 2 Glyc)-TsGs Gs GsAsGs Cs Cs As Ts As Gs Cs Gs As Gs Gs C 
((Gal)2Glyc-)K?y#^:31) 
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[0 3 44] 

[RRW1] *fflgaffi^>/^KlCAM-l(Interce 
llular Adhesion Molecule 1 )5&%&&rf-<D7\smRN 

(DOTMA) T&JSLfc®§##£, H« 
ICDOTMA T£ifir L fcffl O^SBH^J £ £ ^ttfife 
sfcX^D^x- VM7 >^ir >X^U ^ F 

CD I CAM- lSSiSftt$i)£lfc. ICAM-1 

mLm&mm*nmz\siz&<ox&zLtzvit. (m. y. c 

hiang eta!., J.Biol. Chen., 266, 18162 (1991).) 

A5 49isa (t vmxy&imm 

m^«fi(High Glucose D-MEM) T 3 jBSfi 
(1. OOaM, 0. 3 3MM)0*»X^DftX 

> (DOTMA) 1 0 wg/m 1 £^£r*ifil?9JSifttC 1 
0 0 u 1 /well 3 7 < C-C4^^JSSI^acDT 

>^-fe>x&^tri 0%ifiitS^Un^ic@#SiA, $6 

I CAM-lPl^jgtt 



*IC3 7 < CT4^fW^il*r^o ^ThlLl-j3 (Stt 
S£0. lng/ml) ^HihTNF-a (^J&fc 
*lng/m 1) *Jnfc:J:D, ICAM-10%M 
igU 1 5«fM*tlbfc«, ICAM-1 Cell 
E I A\Z<kO I CAM- l<D&mm<DMfe& tectum 

TV^-fcVX • *y^irp*y H© I CAM-l^i 

rK<i*Vv h»fiKJ;*«fi»tt<cell inhibition)© 
10 &m&&t>l£T$>Zfcv 0 Cgl) \Zl CAM-1BBS 

1 0 0 tlfc^'J#7x^5 : >^)gL]t*^^ 

x^n^tx-h7>ft>x • -tvny.zvir^Yto 
Jttt»tt(ICAM-l Relative inhibition (%) )£Cell i 
nhibition (%) 

[0 3 4 5] 

C^l] 

n 

(DOTMAaKlO/ig/ml) 





DNA8I 


ICAy-1 


Relative 


Cell 




UM) 


inhibition (X) 


inhibition (%) 




1. 


00 


104. 


2 


1 2. 


7 


SMB0I12 


0. 


33 


108. 


9 


1 2. 


3 




0. 


33 


122. 


9 


1 5. 


6 




1. 


00 


106. 


3 


1 4. 


9 




0. 


3 3 


140. 


9 


1 5. 


3 




0. 


33 


1 1 2. 


6 


-5. 


1 


JtlWKO 


1. 


00 


112. 


1 


9. 


6 




1. 


0 0 


12 3. 


0 


20. 


6 




0. 


33 


1 5 8. 


0 


13. 


2 




1. 


00 


10 4. 


7 


8. 


7 




0. 


33 


16 2. 


2 


7. 


4 




1. 


00 


106. 


7 


10. 


9 




0. 


33 


146. 


9 


1. 


1 




1. 


00 


102. 


9 


4 1. 


1 




0. 


33 


108. 


2 


26. 


7 




1. 


00 


-8. 


2 


1 3. 


5 




0. 


33 


-0. 


9 


1 9. 


7 



[0 3 4 6] *RW©#X*D^X-h7>ft>X 



»J rf* ^ F£ D fc«nfc ICAM-1 3£g«J«24 
50 £<*1**:7>3Hr>X • tU^^l/*^H^»S«Wl 
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8, 20, 2 2, 2 4*3<J;tf2 6 CDJ: 5ft 2 - 7 5 

Ctif)0)7>ft>X • ^U^^W^HOflHMtt 
*t5(c«tt<Dt>©i:ltttLT«t^^»fc^ft^J:ta:, 

U*^HIcStA;2«i«»*#«*6nftV^tJ:0, 7 
[0 3 4 7] 

CK»W2] «fiM£#*>/^Sl CAM- 1 (Interce 
llular Adhesion Molecule 1 )Sai^^^mRN 

H<D I CAM- l«3HHSStt&«SUfc. ICAM- 
l«3RIH*a«tt«SJCUfc««oT*^ftofc. (M. Y. 
Chiang eta!.. J.Biol. Chem. , 266, 18162 (1991).) 
fftfc^ A5 4 9jfflj® (thW>fi«) 

I C AM- 



*Jfilf»«%(High Glucose D-MEM) T 3 uHft#«, 

(20. OtfM, 30. 0/*M) O^^CO^X^O^ 1 

*X-h7>ft>X • *u:*:x»i'*?H&£trttJh 

fflMJtfcl 0 0/i l/well&JnA, 3 7 I C-C4iem»« 

«A, $££3 7 < CT4^MiS#t"^> 1> OWh I L 1 
-fl (SJ^SfiO. lng/mDMlrifthTNF- 
a «MS1 ng/ml) SsfltHCcfc 9, I CAM- 1 
<D58S!£8S»U 1 5Kn«Slfcft. ICAM-1 
20 Cell E I AfcJcO I CAM- l<05B«a©WS£ 
££ftV\ *#W©#X*a^:rx~H7>^i:>X ■ 

:*y afx^u*? ho> i cam - l^aiffisstt&ai^ 

fefc:££i&ffiJ&S&(cell lnnibition)0ffKBiS»*>irc 

jrl/^HOI CAM- 1 3SSil£gftf£ (ICAM-1 inhib 
ition (X) )£Cell inhibition (%) OttJKef. 
[0 3 4 8] 
^ [&2] 

lHVBtt 





DNASK 


ICAM-1 


Cell 






inhibition (%) 


inhibit ion (%) 




30. 0 


33. 5 


4. 9 




30. 0 


-5. 1 


5. 5 


###13 


30. 0 


-9. 6 


5. 9 



[0 3 4 9] &#»<D*X*UttX-b7>m>X 

«-a*(C:«a<!l Ay c?f I CAM- 1 »£ffl*l»*£^3ft 

Hf5>ft»-&S*fc*X*D^*X- H 
T>^*fe>X • HfcfMBfft I CAM 

-l9RaUMm««V«6tifc. ft*> £0>7>3Hr> 

7* h*5>39«IS'&L&*X*o^ t *x-H*U=f^^ 40 
U *^ H tc B £ Ay £*aiWiW«S*^ en^v^^j: 

21 e^tCft o /to 
[0 3 5 0] 

mmmz) mmm*g?>Mn i cam- i amerce 

llular Adhesion Molecule 1 ^Si&fiT O^l/mRN 
AO«RBBJ&«tt(*SStC**-r*, *«MO«»WtC*cX 



u K-xmi&mmi* u =f* * u** ho i c 

AM- l55SllB*Stt£«telxfc. ICAM-l^ffi 
«M£«#ffi£Ufc#^T:fe Eft's £. (M. Y. Chiang 
etal.. J.Biol. Chem., 266, 18162 (1991).) "Tftsb 

A549Ii (fcHW#>**HIB) =£r*lfiimS^ 
(High Glucose D-MEM)T 3 ®«c#^, 3 0. 0/iM(D* 
%^07>ft>Xo ^-Urf^^U^Hftdtr*** 
igifilcl 0 0u l/well&fllj!L, 3 7 < CT4^fW««a 
HlCD7>ft>X$ttfl 0 %ifilfflf*ftl8f«^B€ra 

t£*>\Z3 7 < CT4BSWSn, I L 1 - 

/3 (S^SSO. lng/ml) ^SNihTNF-a 
(S»S«1 ng/ml) a&tJDKcfcD, ICAM-IO 
BSfcBWU 15ttMi»ai%:& ICAM-1 C 
e 1 1 E I AtCcfcO I CAM- l^^IlOi^S^^ 
ft^, *«WoaS»MtC*X^-Hjie'&fe»^*X7 
x-H7>?"fe>X • *U^^l/*fHOI CAM- 

X^JWX-f H»filCck*«JBStt(ccll inhibit! 
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5 1 >TSgLfcV>«'&<7X *»W7>9Hr>X • *U=f * [0 3 5 1] 
*9 ]/*W<D I CAM- l5EKBS8tt(ICAM-l inhi [iS3] 
bit ion (%) )<LCell inhibition (%) (D&Sk&fc?. * 

I CAM- lE&WT&tt 



&m¥7 - 1 1 2 9 9 7 



220 





D N ASS 


I CAM 


- 1 


Cell 






inhibit i 


on (ft) 


inhibition (ft) 


XtBttl 3 3 


3 0 . 


o 


3 6 . 


3 


0 . 1 


3?8S#J 3 4 


3 0. 


0 


5 7 . 


1 


9 . 9 


3?;&#J 3 5 


3 0 . 


0 


3 9 . 


2 


3 . 3 


H*^J4 4 


3 0. 


0 


4 3. 


5 


4 . 3 


§fe»«4 5 


3 0. 


0 


4 8. 


5 


3 . 5 


mm&u 6 


3 0. 


0 


4 1 . 


3 


3. 6 


3£ffi«5 4 


3 0. 


0 


2 4 . 


3 


17.3 


mti&m 5 5 


3 0 . 


0 


2 1 . 


1 


10.8 


911699 5 6 


3 0 . 


0 


1 8 . 


1 


-1.4 


SlffifllS 9 


3 0 . 


0 


2 6 . 


2 


-20. 7 


1 


3 0 . 


0 


8 . 


8 


9. 3 



[0 3 5 23 *&m®ftX&Vtt'X.-h7>tt>X 

&\zmzt/u£ I CAM- l«|gJ9«j»S&^2fcV>. 
L*U *«W^IM3 3-3 5, 4 4-4 6, 5 
4, 5 5, 5 6*J:tf5 9TBlSn^ 8»»l:7i 

tettwsfc i cam - i »s»«(3S*^B«)&n)t. c: 

l*aJC»l/TWW3S***"r*HHa:^rpT^SIli: 
[0 3 5 3] 40 

(i) «&*8)fi*o«jEg£e^<z>^£i£ST^ 
(2> ^>r;uxicffl*L'r^-&">-f^xaie : f<o*s* 

«JfWT*. (3) fft*£9l£je;iTBH<kfc*»eTpS 
»©58S&»«-r*, (4) SttB0®ft4ft«t&ettfc 

EM 

TGGGAGCCAT AGCGAGGC 



(5) PTCA (Percutaneous Transluminal Coro 
nary Angioplasty; «&WS»«ftKlt?R«) «©JfiL* 

■AMU. ttfr-f^X*. WUSN, ■HBt«Tft2©» 

*. wz*nwn**)3x9v*7*wii# (i) £fc 

h«^DNAfel<«mRNA 
\z, 3B«©DNAKH-fcJt'<#»fc»*J;<JIS'&-r*fc 

[0 3 5 4] 
[0 3 5 5] 

E3*JO^£ : 1 8 

mmvm : 

h#P£>--:lKMR 

E9Q0WH : ttroWft S*DNA 
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(107) M?7-1 1 299 7 

211 212 

1 8 

[0 3 5 6] *ggCO&:— *m 

Offltt : 2 ] h#n>?- : jg|g# 

mm<D&* : 1 9 &mv>WM : flSOKK ^DNA 

RB&IOSI : «® * 
E**J 

TGGGAGCCAT AGCGAGGCT 

1 9 

[0 3 5 7] 3K*B0*:-*« 

mpmn : 3 ] 20 h # a >>- : asa^ 

e^jco^s : 3 o mmvwm : ffio^K mdna 

gB^ic^^ : Sit * 
SE^J 

GGCTGCTGGG AGCCATAGC GAGGCTGAGGT 30 

[0358] *«o»:-*fa 

[E3*J#^ : 4 ] h#D^- : 

E33Jtf>g2 : 2 9 K^icoa^ : &SDNA 

E^JCD^ : &S£ * 

GGCTGCTGGG AGCCATAGCG AGGCTGAGG 

2 9 

[0 3 5 9] -#S£ 
[E?fJ#^ : 5 ] b#DS;- : ItSftffc 

KjWOfiS : 2 8 MPHDWrn : ffi<7)1£& ^DNA 

e**j<z>^ : mm * 
mm 

GGCTGCTGGG AGCCATAGCG AGGCTGAG 

2 8 

[0 3 6 0] ♦^<Z>i&:-*$a 

[Efll## : 6 ] 30 V>- : 

E3*J£>S£ : 2 7 E33J£>a^ : ^DNA 

B*l<Z>ai : tftK ♦ 

mm 

GGCTGCTGGG AGCCATAGCG AGGCTGA 27 

[0 3 6 1] 

[ffi^iJS^ : 7] mmv>&2 : 2 6 hjpns>- : jgffitt 

Ba^I©S!:*K * E^JODSS! : 4&CD<£K ^DNA 

E*U 

GGCTGCTGGG AGCCATAGCG AGGCTG 

2 6 

[0 3 6 2] K«0)ft:--*« 
: 8 ] h#n>?- : 

E**Jtf>g3 : 2 5 WMomm : fiStf>&& pJ^DNA 

e?>j<z>^ : mm * 
mm 

GGCTGCTGGG AGCCATAGCG AGGCT 

2 5 

[0 3 6 3] EPJOShtttt 

[E3*J#^: 9] ®(50»:-*fS 

E^JCD^^ : 2 4 50 h#n>;- : ©3S# 
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213 214 

mmnmrn : mnim ^dna 
mm 

GGCTGCTGGG AGCCATAGCG AGGC 

[0 3 6 4] 

rnrnrnn: i o] 

BS*aj£>fi£ : 2 3 

mmom : mm * 

E3*J 

GGCTGCTGGG AGCCATAGCG AGG 

2 3 

tO 3 6 5] Xm<D& : -*« 

[EJ!I*# : 1 1 ] WP'^-: JHRR 



24 



E**J<Z>S£ : 2 2 
E*»J03> : 



[0 3 6 6] 
[EM«*»: 1 2] 
E*»JOg£ : 2 1 

sa^jo^ : mm 



[0 3 6 7] 

[ffi^J#^: 1 3] 
E*»J<Z>&;* : 2 0 
E9V0S! : mm 



mm<D9m:«mmt &«dna 



E^J 

GGCTGCTGGG AGCCATAGCG AG 

2 2 



GGCTGCTGGG AGCCATAGCG A 



20 Eft®WH:tt®ttlK £rf&DNA 



21 



GGCTGCTGGG AGCCATAGCG 

2 0 

[0 3 6 8] ♦3§c0#:-#m 

[e^j#^ : i4] h#o^- : mm® 

Ewofts : 1 9 &mvmm : «scos» mdna 

E*I<BS! : MB ♦ 
E*»J 

GGCTGCTGGG AGCCATAGC 

1 9 



[0 3 6 9] 
IMPm^: 1 5] 
E?»Jtf>g£ : 1 8 

mwoM : mm 



[0 3 7 0] 
[E3*J#^: 1 6] 
E*J©«3 : 1 7 

e^josj : mm 



GGCTGCTGGG AGCCATAG 



40 B9ICE)a« : tt^mit p^DNA 



18 

EM0WH : tt0ffHi d^DNA 



E90 

GGCTGCTGGG AG C CAT A 



1 7 
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215 216 

[0371] *mv>&:—*m 

[&&mn : 1 7] btfuz?— : HHHR 

E^JOgS : 1 6 mmoWm : fiS^SK o^DNA 

mmnm : mm * 
es*j 

GGCTGCTGGG AG C CAT 

1 6 

[0 3 7 2] *$S0O&:-#& 

[&&mn : IB] h#DS>— : ffilgtt 

E**JO>g£:29 20 E#I<D«« : ffiCORK ^DNA 

mwcom : mm * 

GCTGCTGGGA GCCATAGCGA GGCTGAGCT 29 

[0 3 7 3] *«aeo&:-#gl 

[E^J#^ : 1 9] h#P^- : B»R 

BBWOfiS : 2 8 E#f<£ffl§ : ffico^K p^DNA 

mm<Dm : * 

E**J 

CTGCTGGGAG CCATAGCGAG GCTGAGGT 

2 8 

[0 3 7 4] 

[E^J#*f : 2 0] h#ns>- : iSffft 

E*»JOg£ : 2 7 EWOfflH : d^DNA 

sm<om : mm * 

E**J 

TGCTGGGAGC CATAGCGAGG CTGAGGT 

2 7 

[0 3 7 5] ♦«H<Dft:— *H 

[E5*J#*t : 2 1 ] h#OS>- : BUM* 

SS^JCD^$:26 ^ E*fl<Z>«H : §*DNA 

E^JCDU : ttlt ♦ 
E2*J 

GCTGGGAGCC ATAGCGAGGC TGAGGT 26 

[0 3 7 6] 

[E*JS*I : 2 2] h#n$*- : 

mmo&z : 2 5 Erases : mnmm ^dna 

K*J<Bffl : «Bt * 
E^J 

CTGGGAGCCA TAGCGAGGCT GAGGT 

2 5 

[0 3 7 7] &«<Dft:— #« 

[E3*J## : 2 3] h#Dy- : fiSStt 

BflKBfiS : 2 4 E*l©«8i : *S©«K p^DNA 

E3*J 

TGGGAGCCAT AGCGAGGCTG AGGT 

2 4 

[0 3 7 8] E^JO^ : 

[E^J#^ : 2 4 ] SStf>& : 

E^JCOS^ : 2 3 50 h#a>?- : Sffltt 
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mm 



GGGAGCCATA GCGAGGCTGA GCT 



218 



23 



[0 3 7 9] 

m&mn: 2 5] 
sa^jcos^ : 2 2 
snas : mm 



[0 3 8 03 

a&w*: 2 6] 
mmo&z : 2 1 



[0 3 8 1] 
[Ba«#: 2 7] 
: 2 0 



[0 3 8 2] 

kwmw: 2 s] 

62^J0>g£ : 1 9 



[0 3 8 3] 
[SB^J#^ : 2 9] 
6S^Jtf)g£ : 1 8 



[0 3 84] 

m&mn: 3 0] 

KM©*;* : 1 7 

se^icos : mm 



[0 3 8 5] 
[ffi?U#^ : 3 1 ] 
g2?Utf)&2 : 1 8 

smam : mm 



E^jcoa^ : momm ^dna 

* 

GGAGCCATAG CGAGGCTGAG GT 

2 2 

: -*« 

GAGCCATAGC GAGGCTGAGG T 

2 1 

: 

20 mmvwmimvmm mdna 



AGCCATAGCG AGGCTGAGGT 



20 



GCCATAGCGA GGCTGAGGT 

1 9 

: 

♦ 

mm 

CCATAGCGAG GCTGAGGT 

1 8 

40 mmnmm : wwtm mdna 



CATAGCGAGG CTGAGGT 



17 



IBM 

NNNNNNNNNN NNNNNNNC 



1 8 
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(Ill) ft9tW>7-l 1 2 9 9 7 

219 220 

[0 3 8 63 -#31 

[EW#^ : 3 2] h#OS>- : 

WfflV&Z : 1 8 &m<Dmm : MDNA 

BEjajcDS! : * 

NNGGAGCCAT AGCGANNC 

1 8 

[0 3 8 7] xmFHDM:®M 

m&mn: 33] M<D&:-*m 

m&l<D&2 : 1 8 X10 btfOV- : E««iB^JOSS : ttOWl d^DNA 

NGGGAGNNAN AGNGAGGNT 19 

[0 3 8 8] 

HOW** : 3 4] h#D^- : 

g23*JcDg$ : 1 8 ffi^JOfflgi : ft&co&gt fi«DNA 

BH^JCOS : mm ★ 

NNGGAGCCAT AGCGANNC 

1 8 

[0 3 8 9] 4ttrflti>ft:--*fl 

DE9I»« : 3 5] h#Dv?- : MWR 

E*KDft3 : 1 8 BB^JcDa^ : ft^Kl ^DNA 

£&l<z>3! : MB * 

NGGGAGCCAT AG C GAGNC 

1 8 

[0 3 9 0] ♦SgC0&:-*g| 

im#m^ : 3 6 ] h#D 5^- : ffMK 

mm<b&* : 1 8 gS^JOfflSi : ffico&K MDNA 

gE^JcO^I : mt +30 

mm 

NNNNNNNNNN NNNNNNNT 18 

[0 3 9 1] *$g£>» : — #« 

[SE#J#^ : 3 7] h#Py- : 

g2?tJC0§£ : 1 8 ge^J^S^ : ffiCOSK ^DNA 

gfi^iJ 

NNGAGCGATA CCGAGNNT 

1 8 

[0 3 9 2] 40Xm<DR:-*m 

mvmn : 3 8] h#ay- : am* 

gs^jos^ : 1 8 mmomm : teo^K ^dna 

SB^J 

NNGAGCGATA CCGAGNNT 

1 8 

[0393] mco&:-*m 

[SW : 3 9] MRnS>- : Sffitt 

EJUCOKS : 1 8 E?U<E>aS : MDNA 
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(112) 



7-112997 



221 

mm 

NNGGAGNNAN AGNGANNC 



222 



18 



CO 3 9 4] 

immmn: 40] 

mm<D&Z : 1 8 

mmom : mm 



[0 3 9 5] 

ejw&fta : 1 7 
mmom : mm 



[0 3 9 6] 

immm^: 42] 
mmomz : 1 8 
mmnm : mm 



[0 3 9 7] 

[STO : 4 3] 
BS^JCOS^ : 1 8 
££10)3! : mm 



[0 3 9 8] 
HBH»*»: 4 4] 
mW<D&1S : 1 6 

mm<om : 



[0 3 9 9] 

im&mn : 4 5] 

E*J<0fi* : 1 2 



[040 0] 

immmn: 4 6] 

SH^JCOS^ : 9 



mm 

NNGAGNGANA 



NNGAGNNT 

1 8 



mm 

NNCCCACCAC 



TTCCNNT 



1 7 



+20 



SB^J 

NNCTGTCCCG GGATANNT 



18 



E?>J 

NNNNNNNNNN 



NNNNNNNC 



1 8 



EH 

NNAGCCATAG 



♦ 

C G ANN C 



NNCCATAGCN NG 



1 6 



12 

mmvwm : ttwmm ^dna 



mm 

NNCCATNNC 



[040 1] 



50 [E^:4 7] 
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(113) 



7-112997 



E**JO&£ : 1 8 



223 



mm 

NNTTTTTTTT 



[040 2] 
[ffi^JS^: 4 8] 
EJ*Jtf);g£ : 1 8 



NNTTTTTTTT TTTTTNNA 



[04 0 3] 

imvmn: 49] e^oss : 1 7 



EH 

CCCCCACCAC TTCCCCT 



TTTTTNNG 

1 8 

xmofk : -*« 

}&10 

18 



1 7 



[0 4 0 4] 
[E5*J##: 5 0] 

e*w>«* : 1 8 



[0 4 0 5] 
[E3*J#^ : 5 1 ] 

mmo&t* : 1 6 



[0 4 0 6] 

HHW»: 5 2] 
E9V0>ft3 : 1 2 
E^Jtf)^ : #t66 



[0 4 0 7] 

imvmn: 5 3] 

EWOfiS : 9 



[0 4 0 8] 

mvmn: 54] 
Ewosa : 1 8 
swam : 



eh 

CCCTGTCCCG 
18 



GGATAGGT 



EH 

GGAGCCATAG CGAGGC 



16 



EH 

AGCCATAGCG AG 



1 2 



EH0>«S : ffiOSfi p^DNA 



EH 

AGCCATAGC 
9 



EH 
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225 

GCTTTTTTTT TTTTTGGG 

[0 4 0 9] 

[E*W»: 5 5] 
EJWDfi* : 1 8 

tmom : mm 

■91 

AATTTTTTTT TTTTTAAA 

1 8 



(si) int. ci. 6 mm** frrtiffl#*i f i msm&ftm 

C 0 7 H 21/00 
(72)5898* 3 
(02 



(114) »B¥7- 1 1 2 9 9 7 

226 
18 
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